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Angie, degree

Speed, Hz

Voltage, per-unit
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{a) Relative Phasa Angie (Fauit cleared or lines opened at 0.2s)
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Voitage, per-unit
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(a) Reiative Phase Angle (Fault cleared or lines opened at 0.2s)
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{d) Load Powar(Fault cleared or lines cpenad at 0.28)
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(d) Load Power(Fault cleared or lines ocpenead at 0.2s8)

50 T Y T T T T T
- {70 UV ——
g
o a0}l W e D il
2s5Hl -
1 (= Fault Syatem Bus No.9
20 1 ] System Bus No,12 4
a Cogeneration Bus No, 14
1 PN Cogenerstion Bus No.15
1 5 L 'l L LN M n n I i
o 1 2 3 4 = [ 7 8 ] 10
Time, sec
(e) Machanical Input Powsr(Fault cleared or lines opened at 0.28)
55 T ¥ Y ¥ ——— v v v —
= = S =3 —= —tT—]
50} -
3 45 -
2
E‘ 40 b E
[V
— i < 1 s vl o
3s }- r
30 -
0 Cogenerator ST1
P2y Cogenerator ST2
25 L i L A L L I — 'l
o 1 2 3 4 foS 53 7 -] 9 10
Timas, sec
() Field VVoitage(Fauit cleared or lines opened at 0.2s)
4.5 r T ¥ T — T ) v —

w] Cogenerator ST1
O ngenurator sT2

Efd, per-unit

o 1 2 3 4 5 6 7 8 ] 1]
Time, sac

R

-t

-l - Y 3 \ - - o '
U 7.10 nameauausansdiii 1-2-2 fim Islanding Juuwdlilyfiatanud v (ie)
(d) e HRA (P), (e) Adamnana (P,) uae (f) WsSUNTERUAUTN (E,,)

(Tie-line hasn't been tripped in Case 1-2-2)



Angle, degree

Speed, Hz

Voltage, per-unit

100

(a) Relativa Phase Angle (Fauit cleared or lines opened at 0.2s8)
80 T r v T r T T v r

Generator G2
Cogenerator $T1
Cogenerator ST2

3 a e

o

s 7 8 =) 10

120 . . . N A L n 1 :
) 1 2 3 “ 5 =} 7 8 ) 10
Time, sec .
(b) Relative Generator Speed (Fault cleared or lines opened at 0.2s%)
50.8 v Y T T T 7 T v T
506 -
50.4
50,2
50
49,8
49.6 [=] Genarator G2
[} Cogenerator ST1
Fay Cogenerator ST2
49.4 . N . " N I : " :
o} 1 2 3 4 ) 8 7 8 =] 10
Time, sec
(c) Voltaga of Each Bus(Fauit cleared or lines opened at 0.2s)
1.4 v T . T T v T v v
1.2
1M
0.8 H|.4 .
0.8 -m -
0.4 1 ..
o Fault System Bus No.9
< System Bus No.10
o.2H o System Bua No.12 .
(] Cogeneration Bus No.14
_i Fa¥ Cogeneration Bus No.15
o o, 1 ai n
8]

i

a
Ng

Time, sec

o=

J i - . ' i L]
1U% 7.11 uameuaueInstiin 1-2-3 fin Islanding uszWWiiadrandinasmioey

(@) 4u (B), (b) Aaada (M) UaL (c) usasria (v)

(Fie-line has been tripped at 588.71 msec in"Case 1-2-3)
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Voltage, per-unit
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(a) Relative Phase Angle (Fault cleared or lines openad at 0.2s)

T T T — Y y T ¥

[=] Genarator G2
O Cogenerator ST1
a Cogenerator ST2
50 i i L Al i i i n J
1 2 3 4 5 8 7 a8 =] 10
Time, agc
(b) Relative Generator Speed (Fault clearad or lines opaned at 0.2s)
50.5 Y T T T —r T T T T
50.4
50.3
50.2
50.1
50
49.9
49.8
49,7
[+ Generator G2
49.8 |- ! ] Cogenerator 5T1 |
r FaN Cogenerator ST2
49‘5 i L A P i I Fl L -
a 1 2 3 4 5 8 7 8 a9 10
Time, sac
(c) Voitage of Each Busa(Fauilt cleared or lines opened at 0.2s)
1.4 T ¥ v v v . ¥ T T

Fault System Bus No.9
Systern Bus No.10
System Bus No.12
Cogeneration Bus No.14

bOa o0

Q
-
N
[
IS
o

Cogeneration Bus No.15

A o . = Y e i - n -
o o ol —i b o ol

=] 7 B 2 10

Time, sac

-I i b B T -J o
7UR 7.12 uameususansdli 1-3 (in Islanding uazWiiadarudiniminau

(@) 331 (8), (b) ANITT () Waz () Bsfaa (V)

(Tie-tine has been tripped at 692.99 msec in Case 1-3)
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55

50

45

40

35

Fd, MW

30

25

20

15

55

Pm, MW

(d) Load Power{Fault clearsd or lines openead at 0.2s)

T T L) T

Fault System Bus No.9

o
& System Bus No.12 J
o | Cogeneration Bus No.14
P Cogeneration Bus No.15
2._ /-\a\/,_a-_ = . —
[s] 1 2 3 4 ] 8 7 8 a 10
Time, sec
{e) Mechanical Input Power(Fault cleared or lines opesned at 0.2s)

iS5k (] Cogenerator ST1 | -
s Cogenerator ST2
1 D i L I re L i L 'S [l
Q 1 2 3 4 5 8 7 8 a2 10
Time, se8c
(0 Field Voltage(Fault cleaared or lines cpened at 0.2s)
5 T T T v T

.‘é
7
g
r
H]
-
-5
alA 7

(ch

B ma] Cogenerator ST1 |
Fa Cogenerator ST2
(o} | 2 3 4 5 [ 7 8 <] 10

T =T

Time, sec

o - u . :
12 NARBUAUBINTN 1-3 (Am Islanding uazWTadaudin1TNu (Fe)

-

Asn AN (Py), (8) Mdannana (P,) uay () usadunsesuaui (E,,)

(Tie-line has been tripped at 692.99 msec in Case 1-3)
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Angle, degree

Speed, Hz

Voltage, per-unit

{a) Relative Phase Angla (Fauit clearsd or lines opened at 0.2s)

50 v Y T T T T T
e - — ——]
Q
-50
=100
-150
~200
-250 o Generator G2
=] Cogenerator ST1
H Cogenerator ST2
=300 i A T~ A 1 1 1 i 1
o 1 2 3 4 5 & 7 B 9 10
Timea, sec
(b) Relathma Ganerator Speed (Fault clearsd or lines openad at 0.25)
50.6 T y r v Y T T T T
50,4
50.2
50
4908
49.8
49 .4 - (=} Generator G2 -
[ Cogenerator ST1
oH Cogenerator ST2
49.2 A . " = : L " : ;
0 1 2 a 4 5 8 7 8 ] 10
Time, sac
{c) Voitage of Each Bus(Fauit cleared or lines cpened at 0.2s)
1.4 v T T T T T T v v

Fault System Bus No.9
Systemn Bus No.10
Syatem Bus No.12
Cogeneration Bus No.14
Cogeneration Bus No.15

pbO8 OO

1 - M o i 5.
e - -

7 8 9 10

-

o 1 2 3 4

fi ] J

Time, sac

U 7.13 naneugusansilfi 1-4 him Islanding uariadaaufinnsminenu
)

(@) 3N (0), (b) AINET () Uae (c) usasuie (V)
'(Tie-line has been tripped at 5611.47 msec in Case 1-4)
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585

(d) Load Power(Fault cleared or lines cpenad at 0.2s)

10%

T

r—

T

35N

Pd, MW
- r
S
3

pOoo

Fault System Bus No.9
System Bus No.12

Cogeneration Bus No,.14
Cogeneration Bus No, 15

a2l e o

- &
§

e
-

o o -

1 2 3 4

5
Time, sec

(&) Mechanical Input Power(Fault cleare

]

7 8 2

d or lines opened at 0.2s)

10

55 T T v
ol W
; 45 4
p-
E‘ 40 - E
o
o —
35 -
30
[ Cogenarator ST1
PN Cogenerator ST2
25 i i e A A 'l i A AL
] 1 2 23 4 L] -] 7 8 a 10
Time, sec
' (f) Field Voltage(Fault cleared or lines openad at 0.28)
5 y T Y v v T v Y
=
€
3
g
2
ul
-1
] Cogenerator ST1
Fay Cogenerator ST2
_2 L A 1 'l A L L L i
o 1 2 3 4 5 [] 7 8 <]

Time, sec

[]
= -

10

3UF 7.13 nameuauansdlii 1-4 (i Islanding uarl¥iadaonndsinminam (de)

(d) MeEnliin (P), (e) Rfavaana (P,) e (f) usaAunseiuauu (Eq)

" (Tie-line has been tripped at 511.47 msec in Case 1-4)



(a) Relativa Phase Angie (Fault cleared or lines opensd at 0,23)

500 T y T T
Q & — ]
9 -~500 - .
:
T 1000 .
g
[+
< 1500} -
<
-2000 | .
2500 k =] Generator G2 A
[ou] Cogenerator ST1
L Cogenerator ST2
-3000 1 L " I i i 1 i i
(o] 1 2 3 4 5 & 7 a =] 10
Tme, sec
(b) Relative Generator Speed (Fault cleared or lines opened at 0.2s8)
50.2 T v T T v T v T T
50 By
49.8 A
N
I
.§- 49.6 -
Qo
n 45.4 N
49,2 -
49 kL =) Generator G2 — I
[} Cogenarator ST1 4
FaN Cogenerator ST2
4B.8 " . r r . . . . R
v} 1 2 3 4 5 8 7 8 el 10
Time, sac
(c) Voltage of Each Bus(Fauit cleared or lines opened at 0.2s)
1.4 v T T T T T T T v
1.2 .
k=
E 1
<
[}
a
. 0.8
]
o
g
@ g.6 -
>
af o Fault System Bus No.® | ]
< System Bus Nao.10
0.z & System Buas No.12 _
. [} Cogeneration Bus No.14
o Cogeneration Bus No. 15
o . o gyt > T - —
[a] 1 2 3 4 5 ] 7 [ a 10

Time, sec

o | _ a , s
71U 7.14 usmeuguaInsdi 1-5 i islanding warbifiadaamdiniminau

(2) 4 (B), (b) A Fa () us (c) usaduia (V)

(Tie-line has been tripped at 478,26 msec in Case 1-5)
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Efd, per-unit

Pd, MW

Pm, MW

{c) Load Power(Fault clearsd or lines opened at 0.2s8)

60 T
il W
50 H J
45 H B
40T T——o— - —e- —e— - -
as | WW
30 H -
1
25 H -
20 M1 o Fault System Bus No.9 | 4
- System Sus No.12
15U jou Coganaration Bus No.14 | |
Py Cogenaration Bus No.15
10 il 'l : A : . : Fl : M : A :
Q 1 2 3 4 5 & 7 8 k=] 10
Timea, sec
(e) Machanical input Power(Fault cleared or linas opened ai 0.28)
55 T Y T T T v T T v
= =H— &= = —t e
50 L
45 -
40 -
£x = i “ . o
35+ -
3Q -
jm] Cogenaerator ST1
N Cogenerator ST2
25 , . s : L L T n L
(o] 1 2 3 4 5 -] 7 8 =] 1Q
Time, sec
() Field Voltage(Fault claarad or lines openad at 0.2s8)
4 ¥ u T T T T

Cogenerator ST1
Cogenerator ST2

Q 1 2 3 4 s

Time, sec

(=]

7 8 a9 10

ol ol

] o -y . 9 !
71101 7.14 namevauasnsdlfl 1-5 \im Islanding wazFiadaouiiiinnainenu (se)

(d) nagenna A (P), (e) Afamnang (P} usz (f) WIIFUNTERHUANN (Epp)

(Tie-line has been tripped at 478.26 msec in Case 1-5)
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7.2 MmaATsssuLa@andusindszmnldss runasau
ATNTAUTIN (Combine Cyde Cogeneration System)

Wudumeumaiarsi szudensditilummeseusnedandnudalsmd
Hﬁ‘:nuwé’amumw?ﬂuéﬁu (Combine Cycle Cogneration System) aniilu 5 na‘rﬁué’nj
uideg nun'mmm‘*u"tudoumqs..uuuﬂmwmmusfmﬂs"mwnwu‘lﬂm Tmunnnmmwu
muﬁwmﬂnnﬂfnuumwmﬁuumminémmnuuw 9 faan 100 ms uazszLL IR
naindmANAaNieiuRngn 200 ms FedrtnsavnliAmnMIULENTR T ULNRANE M
Fupanainszul Wil (Islanding) fnstaminlifiadnouivnauiiszfunoaiin A
Lad 1% 1eemnudng anedaniszmaliiintudousesszuninin wassruLsARmSIY

$9n Aot UM uanIcingasy  AUARITIANEIEN1IVNITUIBTSULINRRANFTY
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sqadtifansdlifndmihnalussuudmdauindamusugs  ueznsdiisinedene

Ada Wi Aussuy I dne

150{120;

20kv

18 k¥ 115 kv

gﬂﬂ 715 sruuliuazssuusdandenusansdsannil Wesuumdaunanufasan

(Combine Cycle Cogeneration System) Mdfwuansdinagay
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Ui 715 wameflersunivfuazrruiednndaudonlssnniildruundany
avaFauion Beldlunsdmumnsdinasey nsdsine Tidlunimasesszmileufussy
s masszamRsladmlsznng gnsdsimuatitinsinerasingalninly
GBE 9-12 1WA 40 MW AtHAADA Lﬂﬂlﬁuammﬁﬂmﬁuumnnni‘rﬁﬁmmﬂﬂmmﬁmﬁ’u
w:ﬁm'mt_mnvi'wﬁ’uiﬂﬂﬂ:ﬂ&:UWnﬁmr:Wﬁ'lﬁ uszmsdaindensansemalwiinlugoui

e - - x 1 :’! 1 J & o -1
wliAnszuyBaszauvindu Tnansdisineg Mdtuntmmareuiidasieliii

- ol - [ V) ' »w ° ' '
naaun 2-1 n'mnnmmzuuuamwaaawew‘l‘mu’lﬁu.uuma'awﬂ'm'm
(Case 2-1: Classical Mode! Test)

-l : ® o ) o U
Tunsdinaseuifinaziavuanisenn i lussoudegn 716 azdiulddnlumsg

a [ - o

ia - : - a ! v 1l 0 s
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»

s luatedadanse (Tiedine) sewingrvuLianes wanantdmunstinagaud 2-1

faannsausnasniflunsdites d8n 3 nsdidian iy fail

-4 [ v — - ¥ J’ d‘ o v 2= e e
ngaN 2-1-1 vdssiaastianiasrumsinmuauds  Wln1einds
) ] [ 4 (IR y 5

ANiansealaunirFinaitde 8-9 28n¥1L1981 200 ms el iRantsuEN e UL IsE

X r ., R ; . -
Iu (Islanding) wiesvednsAmunlidiatannh (Frequency Relays) finanaiudniiu
a 4 T -~ . o
nnsnTagauni nildsunlasreearaniasaaiaanaiiaiiia lussuun R andausaun

- J y L3 1 1 ‘I’f ' ,
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-yl o - - . - L o
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o Il v ad o - v X .
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Taelsifinnsinuuavfiadaannd (Frequency Relays) ineuusatinala

ne@R 213 wdnAarnuRswiasTumRimusuds Witimstada
Anfiondnalaenisdinatage 9-12 aen CREI T VOSAIPNRRPE. e 9 (Isianding)
whauannnstnwie WWiagnnag (Frequency Relays) fnmmsoaseuninulauwezes
anErnaetesrinfalia lussuunRewd s fissiy 1% Wademsliinanudaday

AOTEWINNTEULIAB (Tie-line) 88N
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Aufunnsimseilunsdif 2-1 1 azinsiassdidudeatunsti® 1.1 Tnpasin

- 1 : J ° 1 ) ‘lf
nFiArsinaneuauedasnynlugag 2 s iy Muwgueilduuudiaesetinsiteiiies

T

TobusBJ_ -
.

9 o
PPY U EE —1 115 kv
€0(25) ¢
40(25)
14 7 15 7 13.84V
55(32) @ 30(20)
55 MW 30 MW

U 7.16 szuudnmndwiunsdinaaaui 2-1 usy 2-2

-y - ar ) ° ' -
NTaN 2-2 nMInadeuTztuafanasnus It lduuudiansatranidanly
v ram o w 5 .
amazlaifidd sl mamealuaredadasdia (Tie-line)

(Case 2-2: Power Balance in Cogeneration System)

wnsdinaseuiifinetmunniszmelindudeatuiunsd® 21 Wadune
WStufeussaeumissinuudiaessaniiniieseseting tanifinmeiunsdii 22
hianniegluionas 10 s massisIngraTeIILaInetetieavEnn saneszyy
AauAusne Hon nedinaaaud 2-2 SEAuaDunsditentuduafuiunsdii 2-1 My fs

v
pialuUi
-y al o -t [ IJ ) -
NN 2-2-1 Mn1asauiuAtaRungdin 2-1-1 wiRe s ludae 10 s

- o -l ~ | oy
NN 2-2-2 NMnIIedauuAtafuATER 2-1-2 urhssanlutae 10 s

-l a ") - e
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] - [v) ' ) '
N7V 2-3 Manadaussuunaawsinudanlnglfuuudnasetasdenly
-l - v - )
anmshiiinailddhluaeanainssuundandeudon

(Case 2-3: Power Out from Cogeneration System)

g
. v 1o :
Wnsdinaseuiifinizinmuanissmaliiinlussundegl® 7,47 seiildinlunng
| 3
nmuadneuziiniszmelwinlussuunAnndsudmaelieundningends  valeEings
Iihavne 10 Mw Iuadrumedadessia (Tie-ing) Tlael¥funisemieinfiadounileaas

sruyTvivg Wudneniraeanisdmireidatwfivaasssuundnndeusamiuns
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9 p—
12—t

I ]
13 115 kV
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50(30)
14 + 15 * 13.8kV
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7R 7.7 ssundnmdamiunsiinaaaud 2-3

- [ ] -Id” 9 =y - [
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¥ [ t 1 1
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HURY 1% 1895 LLNRRNAINIUIIN ﬁ'm?unwﬁ'emsﬁmmuﬁm‘ﬂawiﬂ (Tie-line) aan
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alay o w - ¥
anmasniinife i lnsdssulndawa sy

(Case 2-4: Power Come to Cogeneration System)
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(Case 2-5; Overload in Cogeneration System)
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Tobusa_‘_

I -
Ll 13 — 115 KV
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40(25) v
14 ) 15 7 13.8 KV
63(37.8) @ 37(24.3)

25(18)
56 MW 30 MW

: L/ o
917 7.19 sruudAnmdviunsdinagauit 2-5
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Speed, Mz

20

(&) Relative Phase Angle (Fauit cleared or lines opened at 0.2s)

T ™— T T T T

T

[
g
[+
]
he]
g.
o
c
<q
[~] Generator G2
[} Cogenerator GT
Fa¥ Cogenarator ST
15 n n 1 L ' . N N N
0 0.2 0.4 0.8 0.8 1 1.2 1.4 1.8 1.8 2
Time, sec
(b) Relativwe Generator Speed (Fault cleared or lines opaned at 0.2s)
50.2 r 7 T T ; T v T T
50.15
50.1
50.05
50
49.95
49.9
Geanearator G2
49.85 Cogenerator GT
Cogeanerator ST
49.8 . N N " . . . 2 ;
o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8 2
Time, sac
(c) Voltage of Each Bus(Fault cleared or lines opened at 0.2s)
1.4 T T Y T T T 7 T r
1.2 N
E=
£ — & ———f—a——=8
5 1 | == S
@
o
. 0.8 .
o
o
g
B .6 -
>

A'J J e -~ L} ] 19 - . J
7171 7.20 namavsusensdii 2-1-1 Rapaulandesusilivinliifia 1slanding 14

Fauit System Bus No.9
Systern Bus No.10

System Bus No.12 A
Cogeneration Bus No.14
Cogeneration Bus No.15

bOs oo

1 " Y I I

Time, sec

(@) 3 (O), (b) AAHE () uaz (c) wradinda (v)

(Tie-tine hasn't been tripped in Case 2-1-1)

0.2 C.4 o.e 0.8 1 1.2 1.4 1.8 1.8 2
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Angle, degree

Speed, Hz

Vvoltage, per-unit

(a) Ralative Phase Angle (Fault clearad or lines opened at 0.2s)

&0 v T T T T T ¥ Y
0 T
-50
-100
=150
-200
-250
[ Generator G2
-300 - jm] Cogenerator GT 3
Fa Coganarator ST
=350 n i i 2 i " " i "
(o] 0.2 0.4 0.8 0.8 pl 1.2 1.4 1.6 1.8 2
Time, aec
(o) Relative Ganerator Speed (Fault cleared or lines opened at 0.28)
50.2 T T T T T T r T v
50
49.8
49.8
49.4
490.2
49 © Generator G2
(o] Cogenerator GT
PN Cogeaenerator ST
48.8 r " : o . ) s : .
o 0.2 0.4 0.8 0.8 1 1.2 1.4 1.8 1.8 2
Time, sac
(¢} Voltage of Each Bus(Fault cleared or lines opened at 0.28)
1.4 T T T T T T r r r
1.2 I E
g 52—
‘ —iel
0.8} * v - v 1 * -
0.6} -
.4 -
=] Fault System Bus No.2
< System Bus No.10
o.zk -] System Bus No.12 .
[m] Cogeneration Bus No.14
] o Cogeneration Bus No.15
o . R ) : n y T 1
o] 0.2 0.4 0.8 Q.8 1 1.2 1.4 1.6 1.8 2

: ‘J - N X ] 1 [
71 7.21 uameuauensdlil 2-1-2 (fim slanding TuusdliliFadarudiienu

(a) 3 (8), (b) AT (D) WAL (c) wasiuLia (V)

(Tie-line hasn't been tripped in Case 2-1-2)
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Angle, degree

Speed, Hz

Voltage, per-unit

50

1 1
o
[a]

~100

150

{m) Relative Phasa Angie (Fauit cleared or [Inaes opened at 0.28)

Y

[ Generator G2
s} Cogenemtor GT
aH Cogenerator ST
o 0.2 0.4 0.6 0.8 1 1.2 1.4 1.8 1.8

50.2

50.1

S0

49,9

49.8

4.7

49.6

=]
49.5 o Cogenerator GT
2 Cogenerator ST
49.4 . : : . . N N R R
Q 0.2 0.4 0.8 0.8 1 1.2 1.4 1.6 1.8
Time, sac
(c) Voitage of Each Bus(Fault cleared or lines opened at 0.2s8)
1.4 . r . T r r r v v
1.2 1
1
0.8 - p ™ -
0.6 -
Q.4 o
[=] Fault System Bus No.8
< System Bus No.10
0.z -] System Bus No.12 A
] Cogeneration Gus No.14
Ay Cogenaration 8us No.15
o . . A : — e Ton r——
o 0.2 0.4 0.6 Q.8 1 1.2 1.4 1.8 * 1.8

1 ! . . -I o
a1l 7.22 namauAuaInsdlil 2-1-3 (fin Islanding usrWaiadAnadiEinsineu

(b) Relative Generator Speed (Fault clea

Time, sec

Genearator G2

T

red or Hnes opened at 0.2s)

Time, sec

(a) 3 (D), (b) A () uae (c) usedula (V)
(Tie-line has been tripped at 932.78 msec in Case 2-1-3)

2
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Speed, Hz

117

(a) Relative Phase Angle (Fauit claared or lines opened at 0.2s)

45 T
40
@
2
g
o 35
E‘
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c
4 30
25
S Generator G2
[m} Cogenerator GT
oD Cagenerator ST
20 R . ; : . . . 1
o 1 2 3 4 5 -] 7 8 9 10
Tima, sac
(b) Relative Generator Speed (Fault cleared or lines opened at 0,2s)
50.25 v T T T T Y T T T
50,2 L
50.15
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50.05
soH
49.95
49.9 =} Generator G2
) o Cogenarator GT
Fay Cogenarator ST
49.85 i L ' L i i n L I
o] 1 2 3 4 5 8 7 8 ] 10
Time, sac
(c) Voltage of Each Bus{Fauit cleared or lines cpened at 0.2s)
1.4 T " T T ; T v T r
1.2} -1
=
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E e e————¢ =3 =
1™
]
Q
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[«
E ﬂ
5. Q.6H p
>
0.4 H -
(=] Fault System Bus No.9
< System Bus No,10
0.2 - System Bus No.12 .
[} Cogenearation Bus No.14
PN Cogeneration Bus No.15

ol . . . . . :
o 1 2 3 4 =1 <] 7 8 o 10
Time, sac

| - a - ' ' e - . -
7% 7.23 uamausuaansdin 2-2-1 maaaBansnausfliv¥iAn Islanding 14

(a) yx (D), (b) AF () usz (c) weasaia (V)
(Tie-line hasn't been tripped in Case 2-2-1)
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(d) Load Power{(Fault cleared or lines opened at 0.2s)

a0 T
S5 h i — e —— = —=3 = =
50 H -
45 4 -
2 40h ———o— - - - *— —ao—
k)
L 3SH =
OHre— O - o P-E.
M -
25 H - (=] Fault System Bus No.9
J' o System Bus No.12
20H [ Cogeneration Bus No.14 | -
FaN Cogeaneration Bus No.15
1 5 - L A L A Iy L L A A
o] 1 2 3 <4 5 ] 7 8 =] 10
Time, sac
(e) Mechanical Input Power(Fault cleared or lines opened at 0.2s)
a0 T Y T T v T T T
55 _\&_/\/\.E/\Bhﬁ - Fow—
=} Cogenerator GT
SO A Cogenerator ST |
s 45p -
E
oL 40 i
35 p -
30
25 'l i i i A L " i i
o 1 2 3 4 5 8 7 8 o 10
Time, sec
(f) Field Voltage(Fauit cleared or lines opanad at 0.2s8)
5.5 T T v v r T Y Y Y
| Cogenerator GT
sh o Cogenerator ST | |
4.5 H -
=
[
3 4 H -
2
. 35N -
£
w
a =l
2.5 R
1 . 5 L 1 yl A A L i A A
o 1 2 3 4 s 6 7 8 o 10

Time, sec

‘dl d‘i‘ - - ] ] (- - z L]
UM 7.23 namaususansiiil 2-2-1 innnianiasudlaininliifa istanding 3u (sie)
(dl) N3EMINR (P,), (e) Andannana (P,) uae (f) usAuNTEA AN (E,p)

(Tie-line hasn't been tripped in Case 2-2-1) .



(a) Relative Phase Angile (Fault cleared or lines opened at 0.2s)

500 T v v T
o - o - < —e o &
g ~500 o
o
Q
T 1000} -
E.
g 1500
- o
-2000 |- -
zsool| e Generator G2 i
m] Cogenerator GT
P9 Cogenerator ST
~3000 n 2 i A i M L " i
[8) 1 2 3 4 5 (-] 7 8 9 10
Time, sec
(b) Relative Generator Speed (Fauit cleared or lines opened at 0.2s8)
50.2 T T T T T v T T T
50 ——]
49.8 .
N
I
-S' 49.6 -
]
a
" 49.4 -

Voltage, per-unit

49.2

49 | (o] Generator G2
] Cogenerator GT
FaN Cogenerator ST
48.8 1 L 1 L 1 i n i i
] 1 2 3 4 5 (=] 7 B ] 10
Time, sec
(c) Voltage of Each Bus{Fault clearad or lines opaned at 0.2s)
1.4 r 7 : r . T v y T
1.2k N
15 ___F"_ — o — — . —— N~ . A — - -
oel W\W
0.6 |-j 4
.4 H b
o Fault Systerm Bus No.9
< Sysatem Bus No.10
o.z2H ] System Bus No.12 A
[su] Cogeneration Bus No.14
j Fay Cogeneration Bus No.15
o 'l A L i 1 1 N ] 3
o) 1 2 3 4 5 -] 7 8 a8 10

4 H - . 1 ! ¥ a 4 o
U7 7.24 nameuaueansdin 2-2-2 1ia Islanding Juusllilifiadasnalivineu

Time, sec

(a) 31 (8), (b) AiFa () WAL () useiuila (v)

(Tie-line hasn't been tripped in Case 2-2-2)
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(d)} Load Power(Fault cleared or lines opened at 0,2a)

50 T Y
551 W
S0 H o
45 H -
2 40h r"'— -— — - - - -]
<
L 359
30HL.
25 1 . o Fault System Bus No.9 |7
} = System Bus No. 12
20 1 m Cogeneration Bus No.14 | 4
L Cogenearation Bus No.15
15 - A ' i n L Pl 1 i i
(s} 1 2 a 4 5 8 7 -] 9 10
Time, sac
(e) Mechanical Input Power(Fault cleared or lines opened at 0.2s)
80 T T T T T Y T T T
a0k = = = = :3--—_
70 | “
5 60 .
£
L sol N
40 - -
vl w ki e i 2oy
30 -\f E
a Cogenerator GT
a0 Cogenerator ST
20 A L i . X . : .
Q 1 2 3 4 5 -} 7 8 9 10
Time, sec
(f) Field Voitage(Fault cleared or linas opanad at Q.2s)
5.5 T T T Y T T T T
5}
4.5 H
x4
5
¢ 3.85H
. 3 H
&
W a.s h
2F
1.5
1k ., Cogenerator GT
aN Cogenarator ST
o.5 i L . R N h F— n r
Q 1 2 <] 4 ] (=3 7 8 =] 10

Time, sec

dl ddl - : 1 ] .« dl L3 ]
JUP 7.24 namauaueansiliil 2-2-2 ifim Islanding 3w bilifisdarndinieu (re)
(d) N3zl (P, (e) Avdamans (P, ) use (f) WSAUNFEIURUN (E,)

(Tie-line-hasn't been tripped in Case 2-2-2)
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(a) Relative Phase Angle (Fault clearsd or lines ocpened at 0.28)

80

T

Angle, degree

Generator G2
Cogenerator GT
Cogenerator ST

bOo

-120 L R " . A h : n T
1 2 3 4 5 (<] 7 a = 10
Time, sec
(b) Relative Generator Speed (Fauit cleared or lines opened at 0.2s)
50.8 r . v T v : g T '
50.6 |- o
50.4
N
1
-8' 50.2
2
) 50
49.8
49.8 o Generator G2
[m] Cogenerator GT
Pay Cogenerator ST
49.4 ' A ' " k. A A A r
0 1 2 3 4 5 =] 7 8 2 10
Time, sec
(c) Voltage of Each Bus{Fault cleared or lines opened at 0.28)
1.4 v T T T T r v v T
1.2 p -
£
-
¢
=8
g
o]
]
= o
]
>
° Fault System Bus No.9 | |
< System Bus No.10
= System Bus No.12 "
i Cogenearation Bus No.14
L Cogeneration Bus No.15
0 “* - o -— - —%
o 1 2 3 4 5 & 7 8 =] 10

Time, sec

-t ] . d o
U 7.25 nasauduaINIlN 2-2-3 1Rn Islanding uasWiadanndinimineu

(@) 3 (D), (b) A NIF2 () usz (c) usadiutia (V)

(Tie-line has been tripped at 872.74 msec in Case 2-2-3)
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(d) Load Power(Fault clearad or linas opeanad at 0.2s8)

60 T Y T T T
55 h FJ\M—\E_ = =2 =
S50 4 N
45 M -
; U
5 40h r°\ o - - - - -
5
o 3sHL*] . -\
30 A—\.A—\__.-a—-ﬂ_ o e e
25 H =] Fault System Bus No.9 | 4
; & Systam Bus No.12
20 ] Cogeaneration Bus No.14
r A Cogeneration Bus No.15 | ]
15 o ; > e . T — - ra—
o] 1 2 3 4 5 (-] 7 a8 9 10
Time, seac
(@) Mechanical Input Power(Fauit cleared or lines cpened at 0.28)
80 v T T g T y T T T
2
£
o
20 [m] Cogenerator GT
=Y Cogenerator 8T
10 . . . L . h T N :
0 1 2 3 4 5 (=] 7 a8 2] 10
Time, sec
() Field Voltage(Fault cleared or lines openad at 0.2s8)
1< r T T y T T Y T —
=
€
S
i
E
It}
- (] Cogenerator GT
-y Cogenerator ST
.2 R R . . . h : T r
Q 1 2 a 4 5 [ 7 a8 =] 10

Time, sac

d -l - - o )
917 7.25 namauAuNsdin 2-2-3 fm Islanding urzlWfiadaruniinamine (de)
(d) Mz iia (P), (e) Andavaana (P,) uaz (f) usafunszduauin (Eg)

‘ (Tie-line has been tripped at 872.74 msec in Case 2-2-3)




Angle, degree

Speed, Mz

Vollage, per-unit

{a}) Relativa Phase Angle (Fault cleared or ines cpened at 0.2s)
120 v r T T v T r T

Y

100

80

80

4 o - = ﬂ“

* Generator G2
-80 |- [ Cogenerator QT | 4

.y Cogeneratoer ST
-80 . . ; A : h n gt r
o] 1 2 3 4 s -1 7 a 8 10
Time, sac
(b) Relative Generator Speead (Fault cleared or lines opened at 0.2s8)
50.8 v v ’ v - T g v —
50.6| , -
50.4
50.2
50
49.8
49,8 [o) Generator (32
Q Cogenerator GT
LN Cogenerator ST
49.4 A n 1 L i ' i A Iy
Q 1 2 3 4 5 8 7 8 °) 10
Time, sac
{c) Voltage of Each Bus(Fault cleared or lines opsned st 0.28)
1.4 g 7 T T T T T T T
1.2 ~

1ﬁa¢¢$ﬁﬁ

o.a{] 7 .
0.8 4
0.4 o
o Fault Systam Bus Nao.9
< System Bus No.10
0.2 e System Bus No.12 4
= Cogeneration Bus No.14
Fay Cogenaration Bus No.15
o A - — - -—d o> s
] 1 z 3 4 5 8 8 =] 10

Time, sec

J i - ' | b
g1l 7.26 namsLsWRINIAIR 2-3 (fim Islanding uaslWFiadarmudiinsiney

(a) 3 (), (b) AT () Uz (c) wsasule (V)
{Tie-line has been tripped at 912.40 msec in Case 2-3)
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(d) Load Power(Fault cleared or linas opened at 0.2s)

55 T T Y ¥ T T T

5ok M €3 -5 —=—

45 H . -
; 40| o 4 o o - ———]
2
§ 35K o Fault Syatem Bus No.9 |4
o & System Bus No.12

] Cogeneration Bus No.14

30 4 N Coganeration Bus No, 15 | 4

25§ FF\“J—&_\&_———&——A——&—

20 H ' - - < - - -

15 L R A ! : . . . ;

Q 1 2 3 a 5 8 7 8 <] 10

Time, sac

(e) Mechanical Input Power(Faull clearsd or lines opened at 0.2s)

T

90

Pm, MW

10 | [m] Cogenerator GT | -
A Cogenerator ST
00 1 2 3 4 = 8 7 8 9 10

Time, sec

(0 Fleld Voltage(Fauit cleared or lines cpenad at 0.2&)
(=] T T T T T 7 T r

Efd, per-unit

2 fan| Cogenerator GT |
-y Cogeneaerator ST
25 1 2 3 4 s & 7 ) ) 10

Time, sac

gﬂ"fi 7.26 HAAALAURINTEIN 2-3 \in Islanding warlifiadmanuiiinagvineu (de)
(d) Arznnlif (P, (e) Anfamnana (P,) use (f) waedunsssiuauny (E,)
" (Tie-line has been tripped at 912.40 msec in Case 2-3)




Angle, degree

Speed, Hz

Voltage, per-unit

(a) Retative Phase Angle (Fault cleared or lines openad at 0.2s)
80 v v v T Y T T T T

[o] Ganerator G2
-100 - D Cogenerator GT | -
L Cogenearator ST
=120 N L A i " M n ry o S—
[¢] 1 2 3 4 5 6 7 8 = 10
Time, a&ec
(b) Relative Generator Speed (Fault clearad or lines cpened at 0.2s)
50.8 T . . T v T v r T
50.6 4
50.4
50.2
50
49.8
49.8 Q Genarator G2
2 Cogenerator GT
F~Y Cogenerator ST
49.4 L A kA i A " s A L
o] 1 2 3 <4 -] 8 7 a 9 10
Time, sec
(c) Voltage of Each Bus{Fault cleared or lines opeaned at 0.2s)
1.4 T 7 T T v . v T r
1.2% -
1 T~ e =% — ——
|
0.8 -
0.8 -
0.4 -
[+] Fault Syatem Bus No.8
< Sysatem Bus No.10
0.2 & System Bus No.12 B
. O Cogeneration Bus No.14
PaN Cogeneration Bus No.15
Q - - - s “» ——
o] 1 2 3 4 5 (=] 7 8 9 10

Time, sac

- - - . o o
1U#) 7.27 namaLaueInIdiifl 2-4 \Aim Islanding uasiRiadauiinasmaeu

(@) 3 (), (b) s () uae (c) usediila (V)
(Tie-line has been tripped at 754.87 msec in Case 2-4)
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126

80 h

S50 H

40k

Pd, MW

30H

201 -

10

Y T T T

(d} Load Power{Fault cleared cr lines cpened at 0.2s)

—

T

pO#o

Fault System Bus No.8
System Bus No.12

Cogeneration Bus No.14
Cogeneration Bus No. 15

ey Yy .

L

gl ol .
i H A

(T8

4

o
(SIS
t

Time, sa&c

7 8 -] 10

20

Pm, MW

40 -

(e) Machanical input Power(Fauit clea

red or lines openad at 0.28)

30
0 Cogenerator GT
L Cogenerator ST

20 . . : s L N : : :

Q 1 2 3 4 5 8 7 8 o 10
Time, sec
) Fleld Voltage(Fauit cleared or lines opened at 0.2s)
€ T T T v 7 T "

Efd, per-unit

Cogenerator GT
Cogenerator ST

bO

X L

1 2 3 4 ]
Time, sec

s

7 8 a 10

- - - \ © '
91l 7.27 namauauadnsiifl 2-4 Nn Islanding warWhiatdaaudiinnsmnu (sie)

(d) Meznatiia (P), (e) ANSanana (P,) uaz (f) usaAunsEiusuy (E;,)

'(Tie-line has been tripped at 754.87-msec in Gase 2-4)




Angle. degree

Speed, Hz

Voltage, per-unit

s0 (a) Relative Phase Angle (Fauit cleared or lines opened at 0.2s)

T Y ¥ T ——T

=100

-150
Q Genarator G2
] Cogenerator GT
5 Cogenearator ST
-200 M I — i L " n 1 L
o] 1 2 3 4 ] a8 7 8 a9 10

Time, sec

(b} Relative Generator Speed (Fauit cleared or lines opaned at 0.2s)
50.8 T 1 T v T r v T v

50.8 r -
50.4 |
50,2

50

49.8

496 [=] Geanarator G2
= | Cogenerator GT
Fay Cogenerator ST
49_4 A i L ) i i —]. i 1
qQ 1 2 3 4 5 [+] 7 8 a9 10
Time, sac
(c) Voltage of Each Bus(Fault cleared or lines cpened at 0.2s)
1.4 v ; T " v T v v T
1.2F .
1§ W i1 — —s—
0.8 H o
0.8 -ﬁ 4
0.4 1 o Fault System Bus No.9 | |
< System Bus No.10
Q2 Sysatem Bus No.12 |
0.2 4 B Cogeneration Bus No.14
-h PN Cogeneration Bus No.15
o L - et > . - PE—
Q 1 2 3 4 5 & 7 a8 a 10

Time, sec

o a4, . - , e
717 7.28 nasiauauasnadif 2-5 fim Islanding uazlWfiadarndlinisinau

(a) 3 (8), (b) AanFa () uaz () weada (V)
(Tie-line has been tripped at 728.58 msec in Case 2-5)
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Pd, MW

IJ ’ i - . 4 < )
71U#1 7.28 namaunuBINglil 2-5 (An Islanding uaslWfiadaaudiiinnsineu (de)

Pm, MW

Efd, per-unit

70

80

50

40

30H]"

2014

10

{d) Load Power(Fault cleared or lines opened at 0.2s)

W“_—E — e
L o — - - -— - -
W — -
[=] Fauilt System Bus No.9
- System Bus No,12 -
] Cogeneration Bus No.14
A Cogeneration Bus No.15
L - o e} - P — - ra—
2] 1 2 3 4 5 [ 7 B 9 10
Time, sac
(@) Mechanical Input Power(Fauit cleared or lines opened at 0.2s)

e0

40 E
e sl i
20 J \J—W ]
] Cogenerator GT
o Cogeanerator ST
20 A i i " i i i N A
o]} 1 2 3 4 5 8 7 8 ) 10
Time, sec
{f) Field Voitage(Fault cleared or lines opened at 0.2s8)
8 r T T T T T v

(dl) mzennaliia (P, (o) Adavnana (P,) uaz () useunszduswin (Eq)

Cogenerator GT
Cogenearator ST

pO

i i "

T M 2' 3 4 s
Time, sec

=)

7 a k=]

(Tie-line has been tripped at 728.58 msec in Case 2-5)
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7.3 maealaamsiaseiadissmwassssuadanasnudan
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AINUANTITUATIETATUIA NI ZLLHRANR I UFINA RN T UL N BNANT =L WA

(Stability of Cogeneration System against Istanding) TLALEAYILANHOEIINARBLALES

t'# ] . ' » -l i ° -
lanmazdang (Transient Response) Aetudawfiriuan sunsafiastiansiinsiild

aapdludnynizresmi Inaudeeantlunanisiiareidmiussuunaandeudon

: v
drzinnfioiulesn (Steam Turbine Cogeneration System) WASSTULNARWEINUIM

: 4 & ) 4 . g
Uszinminlfsvvumdaanunsufeusan (Combine Cycle Cogeneration System) sfauamslu

R17199 7.1 WAL 7.2 RIN@FL

AN 7.1

L -» - “ ) & e l.'
HAaNM tﬂ?"l.‘:‘litﬂaﬂ?ﬂ’I‘Wﬂ’m?U?:UUNQNWQN’NTQNIJ?&IW] favulan

mMINAReL a1y Lietiasnmweas
e - TUUESIMARUTINTEIm AN FEUUNRA
faviulah Fuatarad | ndanudan
11 |unudraantinang (Classical Model Test)
1-1-1| naciiftlsiciio Islanding uselsisdamaiivhels Non-trip Stable
1-1-2}naciAiin Istending ulliTissAmaivn - Nor-stable
1-1-3|ns IR Istanding ualifiatinruivhenls 75883 msec | Nonstable
12 |Addindhaagslussuuefondanuday
(Power Balance In Cogeneration System)
1-2-1[nedl#laisfio Isianding ualimindaruiihenls Non-trip Stable
1-2-2|necli#iiin islanding usillvfindanmaiivnu - Non-stable
1-2-3]nstilfinin Islanding uasliatdarstvhaule 588.71 msec Stable
13 |hdsiihdresansnssuusaSandsaudan 10 MW
{Power Out From Cogeneration Systam 10 MW)
nedlfiiin Istanding unWdindanstivihanls 692.99 msec Stable
14 |Masiilwavihgezuusfandinudon 10 Mw
(Power Come To Cogeneration System 10 MW)
ngAlffin Istanding uaslWiiadardivinenls 511.47 msec Stable
15 |mazmalvvhgunnluszuunfandanudon 15 Mw
(Overload In Cogeneration Systemn 15 MW)
nadlviiin lslanding uarliifndaowiivia i 47826 msec | Non-stable




ol
BTN 7.2

HANTTAIATIETATE SN M MFUT UL RAWA U

J b )
sz ldrsuundaruainnieusqu

msnagaL wahau isdesmnans
NI sruusRawAIrFRsTY At seuY D9 FTULLRA
‘ NAMUANNTRUSas Siadaman | wisnudax
21 Juwuudaadatiiede (Classical Model Test)
2-1-1|nediRlsiiAin istanding uastvdiataraivinnuls Non-trip Stable
2-1-21n7ﬂ'7nﬁa Istanding unlaliFiadanafivivenu - Non-stable
2-1-3|nedifiin Islanding ualWFiatianaavianle 93278 msec | Non-stable
22 |iddldthansslustuuafnndsnudn
(Power Balance In Cogeneration System)
2:2-1|necinlsiihia Islanding usslviRadamuiianls Non-trip Stable
2-2-2|nadifviin isianding ualsl e uiiviheu . Non-stable
22-3[netlifin Islanding ussluTindanutivhenls 872.74 msec Stable
23 [mAslivhseeans s uuRRanaInudax 10 MW
{Power Out From Cogeneration System 10 MW)_
NEAAA Islanding ualviisdnrsdviels 812,40 msec Stable
24 |hddlvilwauhgszuunBawdtaudas 10 Mw
{(Power Come To Cogeneration System 10 MW)
netlfiin sianding uarlnfiadaaiivhenle 754.87 msec Stable
25 jrssvslihgeannlussuunSawaanudan 16 Mw
(Overload In Cogeneration System 15 MW)
nadlilin lslanding ustiiadanaiivineuld 728.58 msec Stable
WHIEIUA

Non-trip  wanmfia
Stable R

yod ° - <
HANMNNTUTENTIREATIND

-]

WHIHO HIARDUTAN

Non-Stable wanafie 9mafiusnan
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