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ABSTRACT:
capacity, the type switching between PV and PQ nodes are

Due to the restriction of reactive power

often necessary in power flow calculation of power system,
however, the numerical oscillation are often caused by
traditional switching logic that leads to the divergence of power
flow. To overcome this difficulty, the authors propose a
nonlinear programming model solved by modern interior point
algorithm to improve the type switching logic between PV and
PQ nodes. Taking reactive power capacity as constraint
condition, the proposed model controls system voltage by
objective function, thus the type switching between PV and PQ
nodes can be avoided. Meanwhile, the optimal configuration of
reactive power can enhance the ability to maintain system
voltage level and enlarge the reactive power margin. Using
modern interior point algorithm for the solution, the proposed
model is indicative of premium properties in coping with
large-scale and heavy loaded power system. The superiority of
the proposed model is verified by simulation results of IEEE

118-bus test system and an actual power system.

KEY WORDS: power flow calculation; type switching
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Tab.1 The size and PV-bus number of power systems

Y A it/ A AL PV i i 4
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Tab.2 The maximum voltage deviation comparison of
programming model with traditional model

A IEEE-118 &% IEEE-300 &%¢  S-1047 &%
AL 0 0 0
P eis] 4.19x107 1.40x107° 1.46x107°

2.3 ER PV-PQ 5 S B SRR EY LR

FEFRIBEA 45 UG D@ SRR 5
RAEHARL, ¥ 2 FAERLE, i 2 Rk A4
ALY 55 TERRIBERL 4 b, AAFAETE
DI AE SRR BT, A7 0L, IRl 7=
HAE 0.05Mvar LN FEAEAEFA IR .

%P T IEEE-118 &#4¢, 43l PV-PQ 715 mi
TR LSRRI, R A IR B o (1)1 i R R 1)
W e DL 1, P R S 2 6 Y S
Gt IEAmZEXTNAE RS, B g BRI ETEA
Bahn, WA AR RS, 9D WA
M4 . X5 R e M UE I — 2, 3 I A
ARG R E AR
0.006
0.004
0.002

0.000 7
£ -0.002

i

92
TR I

PV-PQ #eff; &S LRIy i%:
B 1 IEEE-118 &% PV-PQ T8 KE%inE
M ER B R S LR
Fig.1 Comparison of buses whose reactive power
are set at their limits in IEEE-118 power system
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Tab.3 The value of reactive power supply and voltage

deviation in programming model of nodes whose type has
been changed in PV-PQ node type switching
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Tab.4 Comparison of the maximum voltage deviation
in heavy loaded power systems
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Tab.5 Comparison of the efficiency of programming
model for normal and heavy loaded power systems
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Tab. 6 Comparison of the efficiency of programming
model for different scales power system
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