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Abstract 
This paper present.s a met.hod of power syst.em t.r.lnsient. 

st.abi 1 i t.y anal ysi s. based on t.wo-machi ne equi val ent... The met.hod 
first. comput.es t.he act.ual syst.em lraJect.ory using t.ime domain 
simulation of fault.-on system. t.hen at clearing t.ime. eva1uat.e~ the 
kinet.ic energy and accelQrat.ion of each machine in order lo ident.iry 
t.he sever e1 y di st.ur bed mach! ne Cor machi nes) . Each of t.he sever el y 
dist.urbed machines and all remaining machines are grouped t.oget.her 
in one ~quivalent. machine. forming t.he t.wo-machine equivalent.. 

Ba$ed on t.he relat.ive kinet.ic energy of t.he two-~~chine 

squi val ent., a met.hod for det.ect.i ng t.he system st.;~ ~i 1 ~ ty ':Jr 
l.nst.abilit.y and computing the cret.ical clearing t.1me is t..lt::!"'~loped. 

The proposed met.hod is applied successfully Lo a :?-"!\Clchi:1e 
9-bus power syst.em and a 4-machi ne 19-bu~ power syst.. .. ,·~; -01...,.:. ~h 
represent.s lhe 220 KV Mid-Del t.a region net. ..... ork ::11 _~.-;_ r)l_. :i,e 
simulat.ion result.s show t.nat. lhe method can provide r·_"~:. · .. ~ie 'i~"\d 

quick informat.ion acout t.he t.ransient st.abilit.y analysis ~f "t. -ol..tfer 
syst.em and it. may become erfict.ive for on-line applications. 

1 • I NTRODUCTI ON 

Two of t.he mai n a1 ms of the t.r ansi ent. st abi 1 it. Y .i nal ~'S; .::. '~7''::..u 
are to detect system st.ability or inst.abilit.y and t.o com;;'·.L~'" ':.one 
cr-it.ical clearing t.ime CCCD for a. given fault condit.iol'is. "', ." ue 
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major topics in power s~tem analysis. planning And operation.Thrv9 
methods: t..he numerical int..egration method. th9 ext.ended equal area 
cr iter ion C EEAC) met.hod and t.he transi eflt. energy functi on CTEF) 
method are widely used for detact.ion of syst.em instabilit.y and 
det.erminat.ion of CCT. 

Numerical int.egration methodehas unlimited modeling capabilit.y 
.and produces t.ime responses of .all quant.ities. SOnt of which may be 
needed for detal 1 ed exam! na ti on of the st.abi lit y phenomeflon or for 
simulat.ing special prot.act.ion schemes. However. it. has t.'toiO 
short.comiflgS. First.ly, it is inherent.ly slow due t.o t.he integration 
process involved in solving the different.ial equations. especially 
for a large power syst.em.Secondly. it. only yields a yes-or-no t.ype 
answer on t.he stability problem. wit.hout indicat.ion on the degree of 
st.abilit.y. The t.rial-and-error approach. for deriving stabilit.y 
limits. requires much CPU t.ime, hence not.. suit.able for on-line 
applications [1.2]. 

The £EAC met.hod is basad on the well-known equal area crit.erion 
[3.4]. which clusters a mult.imachine int.o t.'toiO subsyst.ems :one 
cont.ainiflg t.he crit.ical machine. and t.he ot.her consist.ing of t.he 
remaining machin9s. Th60Se t.'toiO subsystelqi .are t.hen t.ransformed t.o 3. 

one-machine to infinit.e-bus COMrB) system for ~hich t.he equal area 
crit.erion is used for a direct. solut.ion. A significant. advantage of 
££AC met.hod is t.he algebraic expressions it. provides for t.he 
calculation of CCT and transient.. stabilit.y margin C~. This makes 
the convent.ional TSA part.icularly easy. and gives t.he possibilit.ies 
for on-line TSA. However. t.he equivalent. OMrB syst.em does not always 
represent the dynamics of t.he original syst.em accurat.ely. e~ept. for 
t.he case Iooorhere bot.h t.he crit.ical machine group .and t.he remaining 
machine group are coherent.. 

The t.ransient. en9rgy funct.lon CTEF) met.hod is invest.igated in 
t.he context of on-line TSA [9.6J.lt is based on det..ermining whet.her 
t.he TEF value Y at. clearing time is lass t.han a t.hreshold vaiue Ycr, 
t.he TEF at. t.he cont.rolling unst.able equilibrium point. CUEP) (7.8,9). 
However. t.he controlling U£P has to be comput.ed t.hrough it.erat.ive 
procedures and faces serious converg9nce problems in calculat.ion. 
Furthermore the TEF method has some modelling limit.at.ions and for a 
large po~er system t.he comput.at.ion t.ime is considerable [10]. 

This paper begins ~i t.h decomposi t.ion of a mul t.imachine syst.em 
int.o t...o groups. based on t.he machi ne st.ates (lei net.ic og.nergy and 
.l.ccel erati on) .at. fault. clearing. The group of s9verely disturbed 
machines are aggregat.ed into a single eqUivalent. machine and t.he 
rest of the machines in the system are similarly combined in a group 
and repl aced by anot.her &qui val ent. machi ne. The severel y di st.urbed 
machines ar9 considered to be t.hat. having t.he highest. values of 
kinet.ic energy and acceleration. 

It. is shown by t.he developed met.hod that. t.he minimum value of 
relat.ive kinet.ic energy of t.he t'toiO-machine equivalent. which is easy 
t.o be dat.erMi ned. can be used for det.ect.i on ofsyst.em st.abi 1 i t.y or 
instability and comput.at.ion of an accurat.e CCT. 

The proposed method is eval uat.ed 1 n a 3-machi ne Q-bus syst.em 
and 4,-)MChin9 19-bus system. ~i ch represent.s 220 ICY Mid-Del t.a 
net.work of Egypt.. to detact. syst.em st.abilit.y or instabilit.y and t.o 
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calculate the critical clearing time for dIfferent fault locations. 
Resul ts obtai nd. usi ng the proposed met.hod and time domal n method 
~or t.he original ~yst.ems are compared. 

2. ENERGY ANALYSIS OF A ONE-MACHINE POWER SYSTEM 

The object.ive of this Section is to review the kinetic enargy 
C VKE) and pot ent. i al energy e VPI:) of a one-mac hi ne power syst.em. An 
extension of this idea. for a mult.imachine syst.em .lS described in 
Sect.ion 3. Consider a lossless one-machine syst.em as sho~ in Fig.l. 
Assume that a 3-phase fault esee Fig.1) appears in the system at. t=O 
and it is cleared by opening one of the lines. The time simulat.ion 
of syst.em angle (6). VkE and VPK are shown in Fig.2. Two cas~s are 
illust.rat.ed in Fig. 2. They are as follows: 
Case 1: clearing t.ime etc) slight.ly less t.han CCT. 
C~se Z: tc is such that. the syst.em barely become unst.able. 

In Fig.2. during the fault.. the potentIal energy of the 
generator reduces drast.ically Calmost. to zero) but t.he kinet.ic 
energy of t.he generat.or increases rapidly. Thus. t. he generat.or 
accelerat.es and it.s angle 6 increases. When t.he fault is cleared at. 
tima tc. t.he pot.ent.ial energy of the generator increases. due to 
abscrbat.ion of kinetic energy in t.he system The syst.em is 
cosidared to be st.able if t.he maximum potential energy 1s great.er 
t.han the kinet.ic energy gained during the fault. period. 

If the fault is sufficient.ly large to make t.he machine 
critically unst.able. it.s potential energy goes through a maximum 
before instabilit.y occurs. This maximum value of t.he potl5'ntial 
energy along the post-fault. traject.ory. which is independent. of the 
duration of the fault. and t.he mode of instability is the cr.ltical 
value of tot.al energy (11]. Therefore. at CVpJ[)m<IJC. t.he syst.em is 
st.abla if Y~E=O. and unst.able if V~I:)O. as shown in Fig.2. 

3. )4ATH£MATICAL MODEL 

3.1 Multimachine System Equations 

Given an N-machlne system represent.ed by classical model and 
const.ant impedance loads. t.he dynamics of ith machine can be 
describ~d by the following two lst.-order differential equations [9]: 

where 

and 

6, = w. 
" " 

M.c.", := Pm, P., := f. (6) 
" " " " " 

P. cos a 
it. 

E, E. 'f. , cos( 6, -6. -8 , ) 
" J " J "J" J 

= rotor angle and speed of machine i in t.he c~ntre 

of inert.ia CCOI) frame 

inert.ia constant of machine i 

., 

Cl) 

(2) 

(3) 
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Pm" = mechanical inpul of machine i 

E. = inlernal vollage magnilude of machine i 
" 

't .. ~. admillance malrix reduced al lhe inlernal 
"J "J .. 

gener a lor nodes 

3. Z The Two-Machi na Eqt.d. val ent 

Suppose during a dislurbance lhe group A consists of lhose 
machines. whJch are severely disturbed and lhe group B consists of 
the rest of the power system. Af'ter a disturbance is cleared the 
severely disturbed machines, which belong to group A. being to 
separale from the remaining machines. The rest of lhe machines in 
the system are less dislurbed and the variations of t.heir rotor 
angles during t.he lransient. period are not significant compared with 
the severely disturbed machines (12). For a given dist.urbance. the 
procedure of t.he equivalent of the pow&r system consists of 

Ca) dividing th. syst.em machines. into two groups A and B. 
Cb) replacing t.he t.wo set.s by two equivalent machines Ca and b) 

The inert.ial cent.ers for t.he group A and group B are defined by 

60. E 6. )of 
LEA L 

/ E M. 
i.EA " 

6'0 E6 )If./Etd. 
jEB J J jEB J 

(4) 

The t.wo swi ng equa ti ons of the equi vel ent. cr i ti cal machi ne a and 
equiveient machine bare 

( 13) Me. ~a. = E ( Pm. - P •. ) 
L " LEA 

Mb wb = E ( Pm. - P •. ) 
JED 

J J 

C6) 

'"here 

Mo. = E M. M'o :os E M. 
L J 

LEA JED 

C7) 

Pe = £2 'f COS 8 + E E EJ.c 'f cos(</J - 8 ) 

" ~ L " 
\.J.c 1.J.c "Ie 

~~ 

+ 

+ E E. E. 'f. cos( liD .. - 8 ) 

" J " j " J " j 
JED 

ViM (8) 

P. = £~ 't .. cos 8 .. + E E. £ 'f. cosCiP. - 8. ) 
j J J J J J J q Jq lq lq 

1~ 

+ 

+ E E. E. 't .. cosC,p .. - 8 .. ) 
J " l " J" J " i.EA 

VjES (Q) 

and 
¢'. 6. - 60. ViM ,p. ... 6. - 6\' VJEB 
" " J J 

Cl0) 

From eqnCS) and eqnCB). t.he swing equation of t.he t.wo-machine 
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?m.q - Pa.q sin(6 - 00 (11) 

where 

(12) 

Pm.q "" t < Mb ~ (Pm.-E.I Y .. cos9.) - Ma. I (Pm,-~ Y .. cesS .. ) 
Mi " EA " " " .. ~ " J ~ J J JJ J J 

- Mb t~~fEA E~ Ek YLk cos(~Lk- Sik) 

+ M4 ~ ~ E. E Y. cos(~. - 8. )) 
J EIJ ~3~ J q J q J q J q 

(13) 

where 

Mb -M'4 I E E. Y 8 i ~ e ~ M;+Mb rEA JEa L J ~~ cos Lj s n Lj 

+ ~ I E. E. Y .. sin8 .. ces~ .. 
LEA JEa L J LJ LJ "J 

(14) 

o = ~!:~~ ~ tEE Y S ~ Ma.+M'b LEA JQI t j i.j cos i.j cos ij 

- t ~ E. E. Y .. sinS .. sin~ .. 
"EA JQI L J 1. J L J L J 

(16) 

(16) 

The rot.or angles in t.he above equat.ions are defined wit.h respact. t.o 
cent.re of inert.ia (COl) of t.he corresponding group (eqn(10)). In 
Reference (3]. t.he rot.or angles of t.he individ1ual machines are 
supposed t.o be represent.ed by t.he corresponding part.ial cent.ra of 
angles (peOAl, i. e. 6i=cSa., ~tEA and 6j=6b. ~iES. 

3.3 SELECTION OF SEVEIlELY DISTURBED MACHINES 

The select.ion of severely dist.urbed machines t.o a large e~ent. 
depends on how t.he dist.urbance a££ect.s t.he syst.em [1.8]. Hence. t.he 
in£orrnat.ions available at. t.he clearing t.ime are used in machine 
grouping procedure as follows 

(a) cl assi £y t.he machi nas ina dacreasi ng order of t.hei r 
!cinet.ic energy at. t.e. i. e. based on t.he quant.it.ies l/Z Mi.. (U)L)z 
where wi.(i=1.2 •...• N) is t.he speed wit.h respect. t.o t.he COl at. 
le. These machi nes are grouped inset. At.. 

(b) cl assi £y t.he mach! nEtS ina decreasi ng order o£ t.hei r 
accelerat.ion at. t.e. i.e, based on t.he quant.it.ies yi.=fi.(6)/ Mt 
wit.h respect. t.o COl. These machines are grouped in set. ~ . 

(e) sel act. set. A as At. U ~ and t.hen set. B cons! st.s o£ t.he 
remaining machines. 

The above procedure is very e££icient.. since t.he machine on t.he t.op 
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of t.he set. A will be most. affect.ed and t.he one at. t.he bot.t.om of t.he 
list.. least. affect.ed. F"urt.hermore. bot.h Calli. and }'i. Ci=1.2 •...• N) are 
available in t.he swing curve simulat.ion of t.he fault.-on syst.em. 
Result. of analysis CSect.ion 6). shows t.hat. choice a few machines in 
set. A result.s in a sat.isfact.ory equivalent. syst.em. 

4. TRANSIENT Sf ABI un AHALYSIS 

4.1 Sys~e. St.abilit.y or Inst.abilit.y Det.ect.ion 

The t.otal energy of t.he t.wo-naachine equivalent. at. any inst.ant. 
can be represent.ed as follows 

The VkE is t.he kinet.ic energy. which cont.ribut.es t.o t.he syst.em 
separat.ion can be defined as 

V"Z Ct.) =. l/2}1f CCoI)).z 
eq eq 

where 
Me • Mb 

}If = --------
eq Ma.+Mb 

Cl7) 

C18) 

C1Q) 

Since t.he t.ot.al energy V is const.ant.. it. is clear from eqnCl7) 
t.hat. UVKZ/at..:J-UVPE/at,. And it.s crit.ical value CVa.) equals t.o 
CVpE)ma.x of t.he crit.ically st.able machine. Thus. t.he syst.em under 
considerat.ion is 

st.able if 
unsat.ble if 

V-S:Vca 
V>VcJt C20) 

When t. he pot. en t.i al ener gy r eac hes i t. s maxi mum val ue. UVPZ/ at, becomes 
zero. At. t.his point.. VXJl. reaches it.s minimum. Moreover. all of t.he 
inject.ed kinet.ic energy must. be convert.eeI int.o pot.ent.ial energy. 
Thus. if t.he minimum value of VKZ is defined as 

C2.1 ) 

where t.u is t.he t.ime of maximum pot.ent.ial energy. Then Vk~W should 
aqual :zero f'or all t.C:S;CCT and should be posit.ive value f'or t.c)CCT. 
Thus. t.he syst.em st.abilit.y or lnst.abilit.y can be det.ect.ed as 

st..,abla- ..I.f 
uns t.ab! e if' 

4.2 Computat.ion or Crit.ical Clearing Time 

(22) 

The minimum value of kinet.ic energy CVKZ*) is a funct.ion of t.he 
t.wo-machine equivalent. paramet.ers and st.at.es C6.WU. Using t.he 
t.ime-domain simulat.ions.t.he VKEW is comput.ed. The t.ime at. which VXJl.* 
changes from zero Cor negat.ive value) t.o posit.ive value is t.he 
crit.ical clearing t.ima. The algorit.hm used lor comput.at.ion of' 
t.haorit.ic,al clearing t.ime is given below. 

5. PROGRAM 4LGORITHM 

The 4lgorit.hm used for det.ecting t.he t.ransient. st.abilit.y and 

• 
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cOlllpUt.i rl9 
aqu1 val ent. 

t.he crit.ical clearing t.1 .. 
may be presented as f"allows: 

based on t.h. 

E.S3 

t~-.ar:hl ne 

st.ep 1: using t.he prefault. load Flow d.tt. ... c::omput..e the init.ial 
st.at.. 

S~ep 2: produ~8 lhe reduced inlernal Y-malrix For bolh £aulled 
and posl-fault. syslems. 

St.ep :3: usi n9 lhe t. r .. ns i ant. st.abi lil y pr ogr am. cal cul at.. t.he 
kinelic energy and accelerat.Ion tor each machine al Fault. 
clearing_ Idenlify t.he machine grouping: group A consi5lls of' 
crilical machines and group a ccnsist.s of lhe all r~nlng 
mach.1nes. 

Slep 4: for t.he posl-fault. system. calculale lhe paramelers of 
t.he t.wo-machi ne equi val ent. 

Step S: conlinue t.he simulat.ion of" lhe t.,-mac;hine eqUivalent. 
syslem t.rajeclory. At. each time slep. dat.ermine t.he kinet.ic 
energy (VICe). Delect. lhe VXI£.~ which can be ach.1ev.d as 
follows: 

Compule t.he V~ al each lime st.ep. i.e. VkECl-2Al). V..ct-At.). 
and Vxz:Cl). A local Vac.&* po.1nt. occurs at. t.ime t.-Al when 
VlCECt-At.) is less lhan VICECt.-2At.) and VKECl). 

Slep e: if" VIC.~O. t.he syslem is st.atUe. The syst.em is·unst.able 
iF Vkctt>O . 

Slep 7: lo comput.e the CC!. a.dvance t.i me by one i nt.egrat.i on 
step and go back to st.ep 4 and cont.inue. Since t.he local1on and 
lype of fault. does not. change. a new machine grouping i5 not. 
required. CCT lies bet.wen t.l(where VI(EtI=O) and t2Cwh .... VJa*>O) 

If t.he stap is small enough. t.! may be t.aken ~s t.he CCT. II' the 
step is large. however • .an ApproXimat.e region is found. Reduc. 
st.ep size and repe~t Sleps 4-7 for a more precise delermina~1on 
of t.he CC!. 

8. RESULTS 

The proposed mat.hcd for deteclinQ ~he lransient. slabilit.y and 
computing t.he crilic;al cl eari n9 li me is teslae! on t.vo power syst.ems. 
The 3-machf n.a g-bus s yst.em and 4-mac hi ne 1 9-bus s yslem r.epr esent.l ng 
t.he high volt.age net.work of M1d-Della region of" Egypl. Result.s Are 
computed for lhe &qUi v.lent. syst.em and compared wi lh the Va.l-:t..res 
oblained for t.he original syslem by t.im. siraulalions of sysl.m 
dynamiC equations. The integrat.ion met..hod used for solving system 
d.J. fferent.ial equalions is lhe irunge-Kut.t.a f"ourlh-order mathcx:l . 

8.1. 3-Mach.1ne 9-Bus System 

Th. Single-line diagram of lh. sys~.m is shown in Flg.3. which 
is oblained From [13]. A t.hree-phase fault. is applied at. bus #7 near 
machine 42. clee.red by t.ripping one of ~h. two lines bet.ween bus~ 
17 and #8. 
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Figure 4 shows the kinetic energy and .accelerat.ion of each 
machine for tc=O.l4s. Examining Fig. 4. the mach! nas can be 
classified in a decreasing order e~ kinet.ic energies at. tc (set AU 
as Gz. Ga a.nd Gi. Classificat.ion of' t.he machines in a decreasing 
order of their accelera.tions at. t.c (set. A:i) is Ga. Ga. and Ga. 
Therefore. Lhe crit.ical I'IIachine is G2 and t.he remaining machines are 
Ga and Ga. 

The simulat.ion resulLs for two-machine equivelent. syst.em are 
shown in Fig. S and Fig. e. "The Lime response of angle dJ.ffer.nce 
(6a.1.Vand kinet.ic energy for tc=O.l4s is shown in l='i9.9. The syst.em 
iss t.ab! e in thi s case and VIC Eif:=<). 

Figure 6 shows Lhe phase portrait. C6o.b-CoI»q) and t.he t.ime 
response of machine rotor angle. speed. kinetic energy. equivalent. 
para.m.et.ers 01' mechani cal power and .1 &ct.r i cal po...er fer cl ear i ng 
t.J.me or O. iSs CctJrve :L) and O.lQs Ccurve b). For Lc=O.19s. VICE-=-=<> 
and the syst.em is criLically stab19. The syst.em is tJnst.able for 
toe=O.19s and VJCEw>O. Therefore" t.he eri t.ical clearing t.ime. which 
corresponds t.o t.he above fault. locat.ion is 0.185, This value 
coincide ..... iLh Lh9 value obt.a:.ned from t.he t.ime simulat..ion of" Lhe 
or i gi nal sys t..am. 

6.2. 4-Machlne 19-Bus Typical Syst.ena 

Thi s system represGnts t.he reduced power nelwork oi' Mi d-Del t.a 
region of Lhe uniried power syst.em of Egypl. The syst.em single line 
diagram is shown in Fig. 7. It.s dat.a and inilial operat.ing condilions 
are gi Yen in [14J. The i ni "Li al oper at.i n9 condi li ons are cal cul at.ad .. 
based on t..he recorded dala on 19/6/1993 by EgYJ'.)l lead Dispalch 
Cenler [lSl. Two C~~9S are studied. They are as ~ollows: 

Case 1: 

A 3-phase r.ull o~ lc=D.aSs al bus 4 23 is cleared by opening 
one of lhe lwo parallel lines between bus # 22 and bus 4 G3. Fig.S 
shows t.he kinelic energy an(j acceleralion of each machine for 
fault.ed syst.em. Al cl&aring lime. machine Gh has Lhe largssL values 
o~ kinet.ic energy and acceleration. Thus, Ga represents lhe severely 
dist.tJrbed group Cgruop A) and all rem:a.inlng machines CGz. G. and G.t.) 
are grouped in group B. Thi~ grouping coincides ~ilh lhe resulLs 
obtained in Fig. 9. In Fig.9, lhlilP \:'J,rne rl5tsponse of' rot-or angles of 
Ga f G3 and G.t. ar e coh9r en l. 

Figure 10 shows t.he kinellc C!'nergy ,~bt.ained f'or t.h~ lwo-machine 
equivalent. It is ~ound Lhal VkEM=O and lhe syslem is st.able. If lhe 
clearing lime is increa.sed ClC'=O.27$) t.he syslem is unslable and G:t 
losses i ls synchronism and ln3 corresJX>nding VICIEW ) 0, as shown in 
Fig. 10. For comput.ing lhe CCT corresponding Lo Lhe above fault. 
localion t VlClEif is cornput.ed accerding t.o t.he above algori lhm and 
illust.ralad in Fig.l1. The CCT is O.26s al V~IE*~O. • 

Case 2z 

A 3-pnase faull of t.c=O.34s al bus # 13 is cleared by opening 
one of lhe l we par all el 1 i nas bet. .... en bus # 13 and bus # 14. Based 
on kinelic energies and accelerat.ions of syst.em machines al clearing 
lime. which are shown in Fig. 12. t.he m2chines are grouped as: group 
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A contains machines &I. which represent.st.he severely d.1st.urbed 
machine and group 9 cont.ains t.he remaining machines Gt.Ga and Gc.. 

Figures 13 and 14 sbow t.he rasul t.s obL.ainad f'or the original 
syst.em and t.he t.wo-machine equivalent respecti vel y when t.he syst.em 
is critically st.able and critically unst.able. The comparison shows 
that. the behaviours of' t.he two systems from point. of' view of 
st.abilit.y or insta.bilt..y and CCT value are si.m1llar. 

7. CONCLUSI ONS 

A met.hod t.o analyze t.he t.ransient. stabilit.y of' mult.imachine 
po,..r system is developed. Th. deV8lo~nt. of the analyt.ical mat.hod 
is based an the t.wo-machine equivalent., in which one machine is t.he 
equi vaJ.ent. of the soverel y di st.ur.bad machi ne Cor machi nas) and the 
ot.her one is the equi val ant. of all ramai ni ng machi nas in the 
original syst.em. It is found that.. f'or a part.icular dist.urbance. the 
combinat.ion of' t.he machine's kinet.ic energy and accelerat.ion. which 
are available ~t clearing t.ime can b- used etfect.ively in selection 
of t.he severely disturbed machines. 

It. is sho'tllll"l by Lhe developed mathod t.hat. t.he minimum value of 
relative kinet.ic energy of t.he t.wo-machine equivalent. which is easy 
to be determined, can be used for d~ect.ing st.abilit.y or inst.ability 
of the pO\ller system. Hclreover. it. is used for determining an 
accurat.& critical clearing t.i ... 

Results of transient. stability detect.ion and assesement.. using 
t.he proposed met.hod are comput.ed and compared wit.h the values 

• obtained by time-domain simulat.10ns of t.he original syst.ems. which 
are 3-machine !ii-bus power syst.em and 4-machine 1Q-bus pow.r system 
representing practical net.work. 

Resul t.s demonst.rate that. the developed ana..lyt.1cal mat.hod can 
provide reliable and quick information about. t.he t.ransient. st.abilit.y 
a.nalysis of' a pO'NSr system and it. rn.ay b.come effect.iv. f'or on-line 
appl i ca li ons. 
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