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k 0.14deg=k
180 f⋅

H
∆t2⋅ deg⋅:=

f 60Hz:=H 8s:=

Initial Data

Pa_post δ( ) Pm Pe_post δ( )−:=

Accelerating power during post-fault conditions 

Pe_post δ( ) Pc_post Pmax_post sin δ γpost−( )⋅+:=

Pmax_post 6.4934:=Pc_post 0.1804:=

γpost 0.85deg=γpost 0.847 deg⋅:=

Swing Equation during post-fault conditions

Pa_fault δ( ) Pm Pe_fault δ( )−:=

Accelerating power during fault conditions 

Pe_fault δ( ) Pc_fault Pmax_fault sin δ γ fault−( )⋅+:=

Pmax_fault 5.5023:=Pc_fault 0.1545:=

γ fault 0.76deg=γ fault 0.755 deg⋅:=

Swing Equation during fault conditions

Pm 1.85:=

k 0.14deg=k
180 f⋅

H
∆t2⋅ deg⋅:=

f 60Hz:=H 8s:=

Initial Data

Example 16.11

ECE 423: Lecture 41



ECE 423: 
Power Systems Analysis

Session 41; Page 2/3
 Fall 2007

Initial Conditions

δ0 16.19 deg⋅:= δ0 16.19deg=

Pe_fault δ0( ) 1.62=

Pa_fault δ0( ) 0.23=

Pa_0
Pa_fault δ0( ) 0−

2
:= Pa_0 0.12=

Clearing time iteration number

ncl ceil
tcl

∆t







:= ncl 23=

Simulation time iteration number

nmax ceil
tmax

∆t







:= nmax 100=

delta P0 Pa_0←

δ0 δ0←

∆δ0 0←

∆δn ∆δn 1− k Pn 1−⋅+←

δn δn 1− ∆δn+←

Pn Pa_fault δn( ) n ncl<if

Pa_post δn( ) otherwise

←

n n 1+←

n 1 nmax..∈for

δ

:=
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Tn 0.52s=Tn
1
fn

:=

fn 1.94Hz=fn
1

2 π⋅

2 π⋅ f⋅ Sp⋅

2 H⋅
⋅:=

Sp 6.28=Sp Pmax_post cos δnew γpost−( )⋅:=
T 0.52s=T 0.77s 0.255s−:=

Oscillation Period

deltan
16.19
16.21

16.25

16.33

16.44

16.57

16.73

16.92

17.12

17.35

17.6

17.85

18.12

18.4

18.68

18.95

deg
=

0 0.2 0.4 0.6 0.8 110

15

20

25

δnew
deg

deltan
deg

0.255 0.77

n ∆t⋅

n 0 nmax..:=

Solution internval∆t 0.01s≡

Simulation Timetmax 1 s⋅≡

Clearing Timetcl 0.225 s⋅≡

δnew 15.75deg=

δnew Find δnew( ):=

Pm Pe_post δnew( )=

Given

δnew δ0:=Initial guess

Find New Operating Angle


