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What is Load Flow Analysis...?

» It is the planning the new system or the extension of an
existing system.

e power demanded by
d various bus voltages




What is Load Flow Analysis...?

» Load flow is a set of non liner
simultaneous algebraic
equation and thus it is have
multiple solution.

> Parameter to be monitored:
Bus Voltage Magnitude (V)

Bus Voltage Phase Angles
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Necessity of Load Flow Analysis...

To keep voltage level of certain buses within tolerances by
proper reactive power scheg Iing

To determined th SX=15y ,: for capacitor or voltage
regulation for imp regulation.

CL
The total active g@Ne ratlpn = qual to the load demand

plus losses. Load f s usedf@ maintain the above ratio.
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To analyse the effc&h enﬂass pralternative plans for future
system expansion to, Mmeet the reased load demand or for

designing a new sy<fean’ = 20z,




Static Load Flow Equation (SLFE)

> The complex power injected by source into pth bus of power system is given by,




Static Load Flow Equation (SLFE)

L P-jQ,=V ] Z;qu V,, p=12..n
q:

Equating real and imaginary parts of Eq. (4), we get,

- P (real / active power) = Re {V ; Z;qu Vq}, p=12,..,n
0=

- Q,(reactive power) =—Ims e, p=12,..,n




Static Load Flow Equation (SLFE)

In polar form,

\

V, =V,| £8, =V,|(cos 5, + j sins, )

V, =|V,| £-38,=N,|(cos s, - j sing, )

Y, = ‘qu‘ 20, = ‘qu‘(cos 0.+ sin epq)

—




Static Load Flow Equation (SLFE)
_ _ i si
S V, =N,| £8, =V,|(cos 5, + j sins, )

V, =|V,| £-38,=N,|(cos s, - j sing, )
Yoo =[Yoa| £0, =|Vyq|(cOSO, + ] siNG,, )

—
We know,
n

Eq. (4)

:;\VpHququ\z—apwpq+5q




Static Load Flow Equation (SLFE)

=§\VPHququ\4—5p+9pq+5q

=§\vaququ\cos(—5p +0, +5q)+ qu_;‘VpHquHVq‘sin(—ép +0,, +5q)

=q§_;\vaququ\cos(9pq +3,-0,)+ jqz_;|vaquH\/q\sin(9pq +3,-5,)




Static Load Flow Equation (SLFE)

P.-jQ, :qz_;\vaququ\cos(epq +, —5p)+ j;‘VpHquHVq‘sin(é’pq +9, —5p)

Real and Reactive Powers can now be expressed as below and they are known as
SLFE for n - bus system,

P, =YV, [VoalVe 208 (6,48, -6,), P=12.n eqtea
g=1

Q, = N Wl fsin(6,+6,-6,), p=12..n Ew
=1




Classification of Buses

> A bus in a power system is defined as the vertical line at which the several
components of the power system like generators, loads, and feeders, etc., are
connected.

» The buses in a power systafi\s g€ ass ga, with four quantities.
» Bus Voltage Mag

<
» Bus Voltage Ph Q
» MW and MVAR

> In the load flow stud
determined.




Classification of Buses

» Depends on the quantity to be specified the buses are classified into three
categories:

Classification of Buses

Generator
Bus




Classification of Buses
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Classification of Buses

» Slack Bus or Swing Bus or Reference Bus

» The swing bus is the firstang
=)

@ and PHASE ANGLE (0) of the

ally set equal to zero.

» The ACTIVE POWER (P) and REACTIVE POWER (Q) of this bus is usually
determined through the solution of equations.




Classification of Buses

» Slack Bus or Swing Bus or
Reference Bus

> The slack bus is a fictional
concept in load flow studies and
arises because the losses of the
system are not known accurately
in advance for the load flow

calculation. V & & Known

» Therefore, the total injected
power cannot be specified at
every bus. P & Q Unknown

» The phase angle of the voltage at
the slack bus is usually taken as
reference or zero.




Classification of Buses

> Load Bus

> This is also called
«N\TUT

5
REACTIVE #BPWER "

network. i ||
LI

a\ ‘éﬁIT

ANGLE (34 of ' the P & Q Known
computed. é. ) 4

» Here the acti . owgiand reactive power are
specified, rs.r;.:'ﬂm L bus voltage can be V & 3 Unknown
permitted b _.,’@,i ble value, i.e., 5 %.

» The phase angle of the voltage , i.e. d is not
very important for the load. ;




Classification of Buses

» Generation Bus or Voltage Control Bus
alled the P-V bus.

the VOLTAGE
orresponding to
A TRUE or ACTIVE

Generator Bus

V,P known

constant at}
of reactive

» The REACIP 4R GENERATION (Q)
and PHASE ANGLE (d) of the voltage are
to be computed. 1

V phase angle and Q
unknown




)

Slack Bus

Generation
Bus

Ly

Load Bus




Classification of Buses

Slack Bus

Load Bus
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Classification of Buses

Specified | Unspecified
Variables variables

V], & Pg, Qq

Bus Types Remarks

Slack/
Swing Bus

Generator/ ,
Machine/ PV Bus Pa, [V g, ©

Load/ PQQ Bus Ps, Qg V|, ©

|V, 6: are assumed if not
specified as 1.0 and 0°

A generator 1s present at the
machine bus

About 80% buses are of PQ)
type

‘a’ 15 the % tap change n
tap-changing transformer

Voltage
Controlled Bus Ps,Qa, |V[ 0, a







