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CHAPTER 3

BEE3143:POWER SYSTEM
ANALYSIS- Power flow solution &

Equation

Expected Outcomes
Able to identify type of buses in power system
Able to develop general equation of power flow solution
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Type of buses in power system

®* The system buses are classified into 3 types:
i)
- one bus, known as slack or swing bus
- is taken as reference
- magnitude and phase angle of the voltage is specified

- makes up the difference between scheduled loads and generated power that are caused by
the losses in network

i)
- active and reactive power are specified
- magnitude and phase angle of the bus voltage are unknown

- these buses are called P-Q buses
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... Type of buses in power system

iii))
- generator buses
- also known as voltage-controlled buses
- real power and voltage magnitude are specified

- phase angle of voltages and reactive power are unknown

- these buses are called P-V buses

Slack bus V], O P,Q
Load buses P,Q V], O
Regulated buses P, V] Q, 0
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E«, Power flow equation
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Apply KCL to bus I;
I =YV + yil(Vi _V1)+ Yiz(vi _Vz)"'""" Yin (Vi _Vn)
= (Yio Yot Yot Y )‘/i = YuV1— YiVo = = ViV

. :Vizyij _Zyijvj J =1 M)
=0 =1
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. Power flow equation

The real and reactive power at bus i is

/ P+jQ =Vl o =R

Power flow solution

'_’Q Vivu Zv.,

The power flow problem results in a system of nonlinear equations
which must be solved by iteration techniques.
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k ... Power flow equation

Basic equation for power-flow analysis is derived from the nodal
analysis equation :
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| YpusV = 1

For a four-bus p.s. Yi are elements of
B 1M 1~71 [ 71 admittance matrix

Y, Y, Y, X, |WN 1

Y, Y, s You || V5 B 7, Vi are bus voltages

Y, Y., Y. Y, |V | |7

31 32 33 >4 3 > | 1i are the current injected

_Y41 Y, Y, Y44__V4_ _]4_ at each node

For bus 2 in the four-bus p.s.
Y, + 1,V + Vs + 1V, =1,
I (couRsewans
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... Power flow equation

« The loads on real power system are specified in terms of
real and reactive power, not as currents

» Relationship between power and current at bus I can be
expressed as:
S=VI*=P+jQ

= Current injected at bus 2 can be found as:

Vzlz* :Pz "‘J'Qz

]; — P2 +LjQ2
Vz

]2 _ P2 _in
128
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T
N ... Power flow equation
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Ylel +Ysz2 + Yz%V% + Yz4V4 — 12

y ]2:P2_L£Q2
’ V2

Substituting gives:

P —-Jjo,

LV + 0.V, + YV + 1,0, = %
2

Solving for V; gives:

1| P -0
e (RS

22 2

V, =

Similar equations can be created for each load bus in

[1] H. Saadat, Power System Analysis, 2nd Edition, McGraw-Hill,
the power system [t

UMP OPEN
Y (couseware



M Universiti
Malaysia
PAHANG

UMP OPEN
(courseware |



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9

