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Abstract— One of the most important problems with energy
consumer is effect of static load modeling in power systems. In this
study, Effects on static voltage stability and active-reactive power
losses of static load modeling in 5 bus power system were
investigated. As static load modeling; constant impedances,
constant current, and constant active power (ZIP) load model has
been used. The impacts of ZIP load modelling on different
parameter values were evaluated in terms of voltage-maximum
loading parameters and active-reactive power losses. It was found
that static voltage stability and active-reactive power losses
increased while maximum loading parameter values decreased as
the ZIP load modelling constant current value changed.
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1. INTRODUCTION

Owing to increasing demand for the consumers’ power
systems, the operation conditions of the power systems
became problems. Problems might lead to system instability
in operation conditions. Voltage stability is a one of the most
visible in power systems. There are various literature studies
about voltage stability. Static and dynamic load modeling are
studied on different parameter for voltage stability. Different
parameters are examined to find the relationship between bus
active power-bus voltage [1-2]. Line voltage, power factor,
line length, serial compensation, shunt compensation effects
in power systems are investigated. The relationship between
active power and maximum loading parameter of these
parameters has been analyzed [3-4]. Jacobean matrix for
active power-voltage curve in voltage stability is enhanced.
With enhancement of the Jacobean matrix and voltage index,
the improvement of the maximum loading parameter and the
decrease in losses were observed [5-6]. The effects on the
voltage stability both of the phase shifter transformers at
different angle values and of the 3-winding transformer are
investigated. In terms of voltage stability, phase shifter
transformer and 3-winding transformer have given effective
results [7-8]. FACTS devices are used for improving
operation conditions in voltage stability. Static Synchronous
Compensator (STATCOM), Static Var Compensator (SVC),
Static Synchronous Series Compensator (SSSC) and Unified
Power Flow Control (UPFC) provide to voltage control and
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active-reactive power control for voltage stability in power
systems [9-12]. Therefore, FACTS devices are widely used
for power system analysis. In this study, the effects on static
voltage stability of the ZIP load model are emphasized. The
different constant impedance, constant current and constant
power analysis of the ZIP load model have been investigated
in the 5-bus power system. The voltage-maximum load
parameter values and voltage profiles at different parameter
values were compared.

II. STATIC VOLTAGE STABILITY

Static voltage stability depends on reactive power change.
The operating conditions of the load bus can be improved by
providing reactive power. If the reactive power support
decrease below the specified limits and the voltage drop, the
system break-out arises. To prevent this problem, different
operation modes is enhanced for static voltage stability. The
relation between the system maximum-load parameter and the
active power-reactive power of the bus are shown in Equation
1 and Equation 2.

b, =h,(1+4) (1)
0,=0, (1+2) (2)

Pro and Quo, are initial active and reactive power values, PL
and Q. are active and reactive power of the load A maximum
loading parameter value, respectively. In the continuous load
flow, the relationship between the voltage and the maximum
load parameter is used. Continuous load flow method is used
for the analysis of voltage and MLP. Continuous load flow is
very effective in analyzing certain difficulties without the
support of certain system models. The voltage has the ability
to automatically change against the adverse situation that may
be caused by single analysis of the system equations. The use
of strategy in continuous load flow is shown in Fig. 1.
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Fig. 2. ZIP Load Model
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ZIP load model is used connected to instead of the PQ
bus load model with the lowest voltage profile. With ZIP
load input parameters are regulated to different values,
Static voltage stability is determined by continuous load

V. SIMULATION RESULTS

When both zip load active power and zip load reactive
power input parameters are used as 0.1 - 0.1 - 0.8, the
maximum load parameter of the system is 3.49. ZIP load
model 0.1 - 0.1 - 0.8 parameter values in 5 buses power
system, system total the active power losses and the
reactive power losses are 1.91 pu and 5.53 p.u,
respectively.

flow. When the bus voltage is used as input ZIP load model.
Active and reactive power is obtained in the output. When
both zip load active power and zip load reactive power
input parameters are used as 0.15 - 0.15 - 0.70, the
maximum load parameter of the system is 3.54. ZIP load
model 0.1 - 0.1 - 0.8 parameter values in 5 buses power
system, system total the active power losses and the
reactive power losses are 2.04 p.u and 591 pu,
respectively. The relationship between the obtained voltage
profiles and the voltage-maximum loading parameter is
shown in Fig. 4 and Fig 5.
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Fig. 4. Voltage profile of the buses in 0.15-0.15-0.7 values
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The relationship between the obtained voltage profiles
and the voltage-maximum loading parameter is shown in

Fig. 6 and Fig 7.
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Fig. 6. Voltage profile of the buses in 0.1-0.1-0.8 values
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Fig. 7. Voltage-MLP curves in 0.1-0.1-0.8 values
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Fig. 5. Voltage-MLP curves in 0.15-0.15-0.7 values
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When both zip load active power and zip load reactive
power input parameters are used as 0.05 - 0.05 - 0.9, the
maximum load parameter of the system is 3.16. ZIP load
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model 0.05-0.05-0.9 parameter values in 5 buses power
system, system total the active power losses and the
reactive power losses are 1.28 p.u and 3.63 pu,
respectively.

The relationship between the obtained voltage profiles
and the voltage-maximum loading parameter is shown in
Fig. 8 and Fig 9.
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Fig. 8. Voltage profile of the buses in 0.05-0.05-0.9 values
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Fig. 9. Voltage-MLP curves in 0.05-0.05-0.9 values

VI. CONCLUSION

In this study, the effect of the voltage stability on the
ZIP load model with the continuous load flow in the 5
buses power system is investigated. Used as nonlinear load
modelling, ZIP load model, constant impedance, constant
current and constant active power variations are examined
with different scenario. There is a decrease in constant
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impedance (Z) and constant current (I) of ZIP load model
values, an increase in constant active power (P) of ZIP load
model values and a decrease in voltage-MLP value.
Besides, bus voltage profiles during continuous load flow
analysis decrease depending on ZIP load model parameters.
When ZIP load modeling parameter values decrease, total
active-reactive power losses of the 5 buses power system
decrease.
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