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Change in ¥t due to changes in E' and its Angle

i E'/E =g W '
¥t = - + -
#d' 4+ ¥e =d' + He
= E'Cosdéd we oh 2! E'Sing #e
________ + e +j —————.
#d' + He #d' + Xe #d' 4+ e
. 2 5 2
vt = E ®e Wi xd' 2 Wi E' ¥d'//He Cos b
—————— + -—— o+ ——————
H“d'+He wd'+xe Hd'+¥e

! : . E' wi =dffxe Sin &
AVt = (E_.:. ®e \ i wd//Xe Cos g ).-'_‘-.E' B ( |:|_"~='_| _____ f_ .f"___ L
wd't e Yo wd'+xe

Yo x=d'+xe

)ﬁa



Single Machine - Infinite Bus System
Modelling for Dynamic Stability Analysis

vt vi S0

|
The angle of woltage here will be ~
o meflket+nd)

Change in E' due to change in demagnetising component of Current
{This increment has to pass through the field circuit time delay )
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Changes in Line Power and Reactive Power at Infinite Bus due to changes in E'
and its Angle
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Effective Damping Constant of the Machine due to Damper Windings

Frequency at Terminal = Xe/(Xe+xd"y times the frequency change at the
machine internal voltage.

Therefore frequency differential in the machine is ¥d'/{xe+xd") times the
frequency deviation of the machine with respect to infinite bus.
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where [ is the specified damping in pu power per Hz far the machine
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— Example —

Generator Rating 200MYA A00KYY

speed Governor Droop R = 4%

speed Governor Time Constant=0.4 5,

Turhine Time Constant=0.573 ,

D= 0.04 puHz (due to damperwindings)

But this darmping coefficient has to be multiplied by <d'Y/0<d'+xe) to get effective damping coefft.
Inertia Constant=4 5,

Mominal Frequency = S0 HZ

Line Reactance = 0.2 pu ,
~d=17pu, xd'= 02700, Open Ckt Field Time Constant = 3.8 sec

Excitation Systemn - Rotating Rectifier System - IEEE Type 2
Excitation Systermn Parameters -

Amp Gain - 400

Amp Time Constant-0.02 5,

Exciter Gain- 1,

Exciter Time Constatnt-0.8s

Derivative Feedback - 0.03

Derivative Feedback Time Constant-1 5

[nitial Operating Foint - Infinite Bus at 1<o0 , Tenninal at 1<5.73 deq ,
Delivering 0.5 pu active power at UPF at the terminal

Therefore E' = voltage behind transient reactance works out to be 1022 pu at 133 deg.
There is nolocal load at the terminal.

Deff = 0.04x 0.27/047 = 0.023 PUHZ
Kps = 1/0023 =43.3
Power Systemn Time Constant = 75, - calculated from H and Def

E, =1022pu  Wi=1pu

b =12.3deg ®d' =0.27 p.u
Cosép =0.972 =xe=0.2pu
Sinfd =023 xd=1.7pu
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