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AN SRNEERNON

A balanced three-phase power system is assumed, and the
transmission system is represented by its positive-phase sequence
network of linear lumped series and shunt branch.

The generators are assumed to be three-phase balanced voltage
sources and only the generator positive voltages are present.

The generators are shown as the constant P-Q models, i.e. as the
injected powers into the system. Therefore, the internal impedance do
not enter in the Y bus or Z bus matrix formulation.

The load on each bus is assumed to be a three-phase balanced load.
The load models are constant P-Q models.

Each bus of the system is described by four parameters: P, Q, IVI,
and 6. Two of the parameters are known and the other two
parameters are unknown.

Slack (or swing) bus is a fictitious concept, created and defined in the
problem formulations. It arises because the system I2R losses are not
known precisely in advance of the load flow calculation.
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L Flow Stu n Engineering Tool:

Application-Planning: The main objective of the load flow study for
planning is to find out whether or not a specific system design
alternative produces bus voltages within acceptable limits. Or,
simply an answer to problems like these.

* For expected loads and generators several years ahead. Does this
line need to be built?

° To correct a given system voltage profile to within acceptable
limits, how much reactive power supply is required?

Application-Operation:

* For tomorrow’s expected loads and available generation; can this
transformer be taken out of service?

® For sudden loss of this line; can the system load demand be
satisfied without any overloads?

Load flowstudies are performed in power system planning,
operational planning, and operation and control. Also, load flow
calculations are needed in:

* Qutage security assessment.
* Within power system optimization problem.

* Within power system stability problem.
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The bus voltage ~ are actually bus-to-ground voltages.

The bus currents 1 are currents flowing into the transmission
system from generators, loads, or other power system elements
connected to the transmission system, but not shown in fig. 1.

All currents are assigned a positive direction into their respective
buses, that is, all the generators inject positive currents and all
the loads inject negative currents.

The E’ij is the positive sequence impedance between bus i and j.

The ?ij is the half of the positive sequence shunt and admittance
between bus i and j.
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