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ABSTRACT

This thesis is about impact study of generator in distribution network for
solve viglation problem in weék location and start with contingency analysis to find
optimal location in basic then add new generation \in'this area and analysis ‘for steady-
state , dynamic and transient .to compare result of violation, under voltage and dynamic
performance when we add new generator in this network, finally we propose impact of

type generator technology.
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- Double line to ground fault (DLG)
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maanziTsun iR sl Ram IEnT L S ouy

mIfwInEisMnTededasidie iWid lnsnaasuuseaniiiu 3 wiia

1. " Round:-rotor-Synchronous Generator
2. Salient Pole Synchronous Generator

3. Wind Turbine' Generator

Tumsenwndioafanuduas noduiiiaisnm-tasnnaindafistassuy Wi
a8 Snanusothebio T eaiuidadindn udaielsfims MnersRasauiu
Sududug fa wodnsitveiwinaidie Wrh O (Generator) - Baluununanlumsiny
dalWiliunssuyiih  anufmiansmelnlatlddonaldindoasidia Wihnen
vosszuu Wi lulatuiinarosdia 15w Round-rotor Synchronous Generator (RRSG)
Salient Pole Synchronous Generator (SPSG) Wind Turbine Generator (IG) *ﬁam‘%aa
Audiafinanaani 2:i3UMUVNTAAY (Model Control) uandvariuaany saudioia
Mazsunmuniefadnd  (faulty AufissuufieslwiAenansznunsusuasvassumile
duesasida Wil luszun Falugn1aznd (Normal Condition) wazaniazifia
Wane (Fault Condition) 4ufiszu Wi
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maRumaiwidandeiuleldiuin e dasligsnanssnuvin s
\JUmD (System Violation) 1w (Reussduiiufiva (High Voltage), Wsy@uan (Low
Voltage) #aniaraslWivlnaifin  (Line Overload) FeluSyanfinusitesfinm
AoatumslnazesmaWin  (Power  Flow) saszuuRendniEpatfymfinanaan
MAIINANW) Power Flow 2a95:0ULaRT M cmin, Lseauan uazmas i
Tnaiuluaoaud? inazfaiulalénszuuiianuiuag fafosmwiasliley
T udsam AN T UL IMAN 1T IR UAREIMINIMLU LTIV RIS M SN MUY
Wad@(Transient and  Dynamic response) GT’Jm"lmmmﬁ'lmu‘l@i’ad’lﬂa\iﬁﬂm"wlﬁﬂu
s=uuluan1zUn@ (Normal condition) uazszuuiiaWaad (Fault condition) UStyaniiwus
i ahmsdnsnanssnudessuy Lfiaﬁmsn’t‘iuLﬂ'%iaoﬁmﬁﬂ'lwﬂwﬁﬂsmﬂL'ﬁH'llJ‘lu
suutanieatufianiia -RRSG, SPSG . Uaz Wind Tufbiné“Doubly-Fed Induction
Generator {IG)

3.3.1,M75¢n1) LOAD FLOW 2893201

sunimssiiananmandusun Widadawialrndads s
Uszinoe 1500 U Usznaudagied saf e lihuannga 200 pila wWiaunuaweeInTy
Mas Wi wasnantlszanme 20,0000 MW lepinmsyiussuusinnidl (System Base
case) Wiumd fiflensimanssidiunasénsn (Réasonable case) lanmIraanii:
AaUNGisng 9 (System Violation)™ ussumenn waqlsiinsdigiuasnsaivihmsfin
myaseards IWATluannzaedh (Steady-State Power Flow) sansinasteviimsaia
NIHANIDU 9 (Scenarios) WalsEnaumsfnwRansyniTadRsesindinuiase 9f
nénlddedmdatiavianmssade (Interconnection) VINAUIZULLAN (Conventional

System)

3.3.2 m3ANEINTIIasI UL Iuan1Iz DYNAMIC

msdnwasssriulnranstaeiaz waTatu_(Transient and  Dynamic
response) a:ﬁnmgwqﬁnﬁwmmsmuﬁflé’ﬂwﬂwaam’%f'aaﬁ'lLﬁ@'lﬂﬁv‘fmfa:ﬁuﬁuﬁﬁu
wulsiaas (rotor angle) vedAIasiufialWimmanmImIunimeslsiaes (Swing
Equation) fo

=P —F, 1)

LAZINRUNIA MY FUNUTTZH I I RIURL LTI
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P =wmT )
H
=0, ®

ija H &8 Fi’lﬂdﬁlm’lall.aau (per unit inertia constant)
O fo waluased (paen)
AT aufigslamia (Synchronous frequency)
P 8 mMaIVINA (Mechanical power)
P fe mMamyWi (Electrical power)

Folwsswiafiiawsaurstaflngefesiignuii~(T>T ) wisnnumiag
(T_<T.) ﬁafuauﬁu"lﬁhﬁﬁﬂﬂﬂqLLaztuL@lai‘i}:ﬁmwa’nﬁuﬁmmumiﬁ 1, 2 uae
3

Tdufl Snansznudsaeiivsnmnasssuudsznaudnsnyae 1059 e s Uy
(System Configuration); frrnDieesuaselosdtfialiin usenisUsua (Control
Parametef and Setting) tazaiinwoanioarsniie Wi ataslsieannsmndiaasangn
HutlhinfifidmadnatnisdonidinmsdiissnanvadszuulWi (System Security)
ﬁv'o'lumﬁmﬂ:ﬁ'luﬁn’n: Dynamic WL8¢ Transient

o

Tumiﬁnma%ﬁi{m%nﬁw&'smmﬁaﬁﬁ@é‘ly'om‘sgaoﬁ’uﬁﬂ'lwﬂmxmmag; 6 G|
dawrn ldun s 38033 | Fadutadesdndelnaifdaas daufimiens 5 1 e
(2007,2008,202,2023,2041) LﬂuﬁatﬂéaaﬁﬁtﬁﬂﬂwﬂﬂﬁaQﬂnﬁﬁuﬁam‘%‘aoﬁuﬁﬂvlwﬁw
rl:mi:mﬂ"?'iq@\ ﬁagluﬁuﬁtﬁmﬁu (Local*Area) /— mM3AnmmIasHzuyluaniz

Dynamic #azaaniiu3 nyd fa

3.3.2.1%, magsszuuluami:z Dynamic luumisA Biiewead i

pantlu 3 n3aL Ap
N3 1.1 Aney RRSG-N1R 38033
NN 1.2 fang SPSG Miw 38033
AN 1.3 Aae9 IG fillg 38033
“ o P o - o & N a o
mmnm‘smaaﬁ:uuLuammimemaomLuﬂ'lﬂﬂwaotma:'ﬁuﬂm"lﬂ'lm:uu

o~
a a

-=l. P a ﬂl ) d. L) o ol .Jd 0 o ar
M 3 sialutncAlifia fault tRafnwesasinde Wi nisinissneias W

]
ol

Adundveld wenedasruiialWvaalwdiidanansznudaiasasnifia Wi ou

wia sy
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3.3.22 m3deasszuuluaniie Dynamic luvmsfiiia fault wwusIATM
o .y J‘ ﬂ' ar (= { o =3 L%
(Temporary Fault) laps1aasnsifia fault Iuhsia 38033 (UataTasriuiie IWdqaa
Ty Wuszoziaa 5 cycle udndsivaansan utamiinassaanidu 3 nydl fe
NIN 2.1 Haa9 RRSG 7itl¥ 38033
NI 2.2 §RnY SPSG U 38033
NIt 2.3 fiaqd IG Nila 38033
] o = ' dl @ o (3 a ; - o 7 o o
WarnmIanwin  asessmaiiaweaduuutiarniuntmaiassuialwi
ar 1 o h 2 ﬂ' Q o2 a IJ a4 L 0 ~ v A [
dalwal (0"38033) udnaSaaiudialWimniiisansondudrgannzundlaniela
d - =l nﬁl o o a ..:Yv = 5 £ & , d.
Watinnzdanuiiialosmwaaasissdufiafaaineifidie  annsfRansmiasin s
a fd o X v - o A o A - P v oo o
inanaas NURHLE? wTartuiielWiiawgfag luuinalndifselinineuauas
' A o . = e A [ s . - ¢ &
ptnls Waldunrimarauiaesaaiiiia Iiharlndidanansznudainiaariuiia Wi
dduqaals

3.3.2.3. mssmadrsuuluaniiz, Dynamic- lusmziiaWaaduuunas
(Permanent Fault) lagsiapsnisiianweaanuseisariiiia wmerlmi 1738033) u
szoza) 5 as uRIRINTTYas (Trip) shedasn-wuynissnaadin 4 n3dl Aa

N3t 3.1-Aae0 RRSG Aila 38033 (DA L1L2 43 uhs Lafiasii)

n3tiA 3.2 Ane9 SPSG ANH 38033 (Uam L1 L2 L3 sz Lafiazdn)

Nt 3.3 Aaed 1G Ail)a 38033 (Wad LT L2 L3.uas Lafiasidn)

loy

£1 o swdsrdousaninnia. 2706 lufampsefis 2276

12 Ao mpdsTudonssndinis— 38033 Wnistgeiioa (2706

L3 Farmpdeindenssninme 2706 Uiimusfide 2211

L4 \§io R BadT iR 2706 Wiisudiniud 2705

Warhmsfinuin, esessnisfandasuunnos (Permanent Fault) it
wdaarinfa Wil ué'*:ﬂ'mﬂ'%"mﬁfuﬁﬂ"lwﬂwmqLﬁﬂnanszﬂuast‘li UaTWIITON
ﬁmamaammﬁtaﬁmmwmaqLﬂ‘%‘aoﬁntﬁmvlwﬂwé’aﬁuqﬁa;Jj"luu‘inm‘lnﬁtﬁuaﬁ’mﬂ‘%aq
fdia e inaiu annaisuenaiaaifie lWindalniiindeiadisnmndas

wiald



unfi 4
Han1Tnaaod
luumitszugasfianammasssfi ldnnmadinssidimsdenanmiinana
winsrmudaWilaglswdnmsdenzd  Contingencywvy  N-1 alfTdsunsa
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0w a & 4 ) a v a & & o A
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ag‘luwuﬂﬁ'lnaLﬁmnnuaﬁgnwmim uazluudazanunNYinnIaaasnaziiniIsiian
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naIN larinsfaasiaTaariia WHA luNuiAwunzsuuan  Aaziiuafleun
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o = a o a Cav a v a 4 A &
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unt ‘lumumaqmifsLﬂﬁ:ﬂua:a'gﬂwm]:l,l.amwaluumavl,ﬂ

4.1 N1531A318Y Contingéney
MYIATIZW Géntingency_ st Tunasiiasiziun N-t lavqadsesaduaslassau
wimyiengdgniilifednsiniuingnsEarnfiedifannniidg s wlu
a g} s d‘ o =3 U v
MR ) srnevttdinnTs contingency 1a38aTe TR s pFIuazndauas
] a § “ 3 "
Wi Seaturasdaetiigadmsilesasn ol sunTi “Powerworld isimulator, w8 Lag
o o AN A PR ¢
fuuaaulyguaIusIe unliAw 5% 1iaam

@13197 4.1 LFAIFINAITIBETIAN WA/ System VoltageltRs Voltage Regulation

maomﬂﬂﬁﬂmugﬁmﬂ

] = A r ]
Type of i Voltage System Normal Condition | Emergency Condition

(kV.) Maximum__|Minimum (%)
%) ; (%)

MaXximum (%)| ZMinimum
Custome: '

|
ORISR, ), . AR, B N B
rge Industrial \{ 89, T45)(Lic SR P NTY +10 8 00%
iMedium Industrial| 22, 33 (Linéxline) +5% -5% + 10 % +10 %
Small Industrial O.W PH10%, L K@% W +10 %
Residential 0.22 (Line-line) +.10 % - 10.% +10 % +10 %

7 T — - -
71 : sl lWinasd sz aunus ms'lwﬂ']muqummuum:éﬁLﬁauﬁmmu 2549
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a ] a 4 -
A2a819N197LA31eY Contingency LUy N-1

L) Contingency Analysis

N\, A[Skip |Processed|Solved [ViolatiorMax Bra[Min Volt|Max v
148 /[L_02701PCH-057085R2C1 NO YES YES Lo
149/ |L_027025KI1-02703NR2C1 NO YES YES 0
150 |L_027025KI-02704NR1C1 NO YES YES ] K
Y51 |L_027025KI-05708SR2C1 NO YES YES 0 )
52 |L_D2703NR2-D0210NR2-33C3 YES YES 0 2 )
53 |L_02703NR2-00220NR2-41C4 YES YES 0 > aMUNMADDN
154 |L_02703NR2-00230NR2-5IC5 YES YES 0
155 |L_D2703NR2-02704NR1C2 YES YES 0 INITVLU
56 |L_D2703NR2-02704NR1C1 YES YES 0
57 |L_0ZT03NRZ-02705BRC1 NO YES YES 7 0.829
A58 [L_02703NR2-02705BRC2 NO YES YES 7 0.829
180 |L_02703NR2-02708KNGC1 No T YES T s 0
160\ |L_02703NR2-02745LTKCA / _ NawIYES 'YES o
16‘1 N|L 02703NR2-05700SR2C1 NO YES YES g, b4
4 | >
i Contingency Definition i i‘
Actions
11 OPEN Branch 270

nent

ska-1(2288)—

JBus Low Yolts
Bus Low Volts™ SKA™(2750) N A et ~0.90 :
Bus Low Voks_ (a7l ~ Regiss [ | SAp%d o Auiigig ki
] Bus Lowvolts PKC-2 (2276) - 083 NS0 ‘“
" |Bus Low volts JeKc-t" (z231y /T o4a [0\ plap &
| > - r R

— .

T—

¥ 'Refresh Displays After Each Contingeney

StartRw:-I- os)| ), 78 |

| usfFinished with 265, Violations 3 Agolvesble Eonfingencies

st [ gpdmsent] |59 |\ denerctons > |

3N 4.2 usalRRaEINaNg T3 LETIER contingency LT T N a3 meey

RAIITNNHIAT T AT IERILT) ﬁa:'l@TwmJaoLmﬁ’ummiTaﬁgna‘rmaﬂs:mu’aﬂﬂ%”a

NEa DIV TDUFAI 1O TR WA I

9

B Ffansmission line outage

B Generator outage

Transformer outage

221 2276 2706 2707 2750

d i a dl 1 as =3 =
zﬂﬂ 4.3 ﬂiﬁwtlﬁﬂﬂﬂ?’mﬁﬂ]ﬂdﬂﬁﬂgﬂﬁﬂNﬂﬂ?x'ﬂU%ﬂG%’]ﬂﬂﬁT?Lﬂ‘i']zVT contingency
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v 0 a A 0 [} A
nnnnWuaaslilAwidafignananznutasfigafia PKC-1 2211, SKA 2750 ,
J A =3 J [ s : . [} v AI -y
PKC-2 2276 MIWansznufiiiatuazidunazaiunisuandinindusiaunanizania
5 o ar 0 : a o v { {
wnzasnkaziURma tuazURlwUS I mindlassnyimdne  Wenazltuwanianms

=) z { o -y
wilulasnis@aeatadastiniia lWin

L ‘e =S 33— Q

2715

gﬂﬁ 4.4 U9 single line diagram lasstnoszuywihaeanis PKC-1 2211,SKA 2750,

PKC-2 2276 WazUSimwlnalaeg

sz q' ¥ o U 4 Y = & 1 Y o £ 8% v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly
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PKC-1 152w

8.8 MR 5.5 MVR

Bus: PKC-1(2211)
Area: 2 (2)
Zone: 1(1)

0.95 pu
20.93 KV
-54.80 Deg
0.00 $MWh

110.51 KV

31® PKC-1 2211

31]17'1 4.5 UFAJ powe

Zone: 1 (1)

0.95 pu
109.44 KV
-58.18 Deg
0.00 $MWh

o KT 2

2284
0.00 pu
0.00 KV

317 4.7 uaas power flow VBI1TH SKA 2750

sz q' ¥ o U 4 Y = & 1 Y o £ 8% v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly
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HAN3ENUIINAITINATIEN Contingency UuY N-1
TﬂuuamNamauﬁﬁﬁgnNam:nuﬁﬁﬁwaqLm@TuLﬁuﬁm‘hﬁ'ﬂmaotme‘fu'luama:

aniu A9 £ 10 % ( 0.90 p.u. — 1.10 p.u.) MURIITINNTIATIZR contingency VD9

qﬂmnﬂwﬁﬂmzuu ﬁ'fmﬂ'ﬁﬁgﬂsioNﬂnizﬂuﬁoﬂmé”muﬁuwimmnms outage a3

BEI T UL

AN319N 4.2 Llﬁﬂx"lmﬂﬂﬁﬁﬂiﬁQﬂﬂ‘SﬂﬂH5$UU‘1Nﬁ'}ﬁ’]é‘ﬂﬂ§ﬂﬂﬂﬂ*iﬂﬂ‘i:]JU LRZHANI=NU

mnmmqﬂaaﬂmmqﬂmn{

d a4 o
Naﬂitﬂﬂﬂlﬂﬂ‘ﬂﬂ‘lu arean

¢ a :
man1saliniinin R
TORENY)
foaENTansznINua PYK 2715 uas Low voltage NIV& SKA 2750
RE-2 2716 wanaannszuy 1 Nag NT=AULIINW 0.85%piu

Low voltage ﬁﬁﬁ PKC-1 2211

NILAVULIINY 0:86 p.u.

Low voltage IV PKG-2 |2276. .

NzAVLTIA®. 0.86. p.u

Low voltage' NI& PYK-2 /2248

ATTAUUIINY 0.89 Jp.u.

Low voltage #ivia _PKG™ 2706

A3=AUUTIAN 0.86 p.u.

Low voltage i/ SU 2707

ITzaULTIAU 0.86 p.u.

Low voltage it SKA-1 2283

fiTzALUIINU 0.85 p.u.




HAN1331A31E Contingency WUU N-1 ( @19 )

A 1 H o Qs
@131 4.2 (da) ugaanamsaifigunsatluszuyiwihidmassananszuy ue:

Nﬂﬂi:ﬂll'i]']ﬂﬂ”lﬁﬂ@ﬂaElﬂ?JENQI.Iﬂﬂ'II

¢d a &
WMaNITININATIN

1 ¥ 3
HaNIENUNLAATW W area N

NI1TOH

AMUFINTOUTLWININE NR-2 2703 Uaz

BR 2705 waaaananzuy 133993

Low voltage fitj& SKA 2750

AszALLTIO% 0.85 p.u.

Low voltage ﬁﬂ'a PKC-1 2211

NITAULIINU 0:83%p.u.

Low voltage TI/R PKC-2 2276

NITAUUTINU_0.83 puu,

Low voltage g BR- 2705

NITOUUTIAU0:87 (pu.

Low voltage /& PKC 2706

NITOLUTING 0.84 p.u.

Low voltage Ai's" SU” 2707

NITGDUTIAN 086 p.u.

Low voltage 'ﬁﬁﬁ SKA-1 2283

NITALUIIOU 0.83 p.u.
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HaN1331A31EM Contingency LuY N-1 ( 6 )

] ' { o o
A13191 4.2 ((ﬂa) Llﬁﬂ\‘lmﬂﬂﬂitﬁﬁQﬂﬂim“luizuuvlﬂﬁ’m’lmﬂijﬂﬂE]nil"lnizuu e

Nﬂﬂ?:‘(l‘lﬁ]’]ﬂﬂ']‘i“@ﬂﬂﬂﬂ'.ﬂElx‘iQﬂﬂiﬂI

da & o
Naﬂitﬂﬂﬂlﬂﬂ‘ﬂu‘l% arean

cd a :
WaNITnNINAIR -
NI

I TaNTENINLE NR-1 2704 uas Low voltage & SKA 2750

BR 2705 %gRaaninizuy ATzAUUTIOW 0.89 p.u.

Low voltage fi§ PKC-1 2211

fszauLTIaH 0.88 p.u.

Low voltage Ti&PKC-2 2276

fisTaunTINs. 0/88-p.u.

Low voltage Tiva PKG 2706

AILAULIIOU 0.89 p.u.

mpdITidauTEnIIa-BKN. 2740 Uas Low voltage it LE 2735

PXN 8705%3aaananssLL ATzeULTINU ) 0.89 p.u.
Low voltage IR NBL-1 2267

Fyeduusnw 0.87 piu.
Low.voltage 7isj& LE-2 2270
fisedLusIen 0.88 p.u.
Low voltage it BKN-1 2279
fiszduusidn 0.84 p.u.

Low voltage A& BKN 2740

ATTOULITIAU 0.84 p.u.




HAN1IATIEN Contingency uuy N-1 (eia )

@151 4.2 (6i9) usnangnisaifigunsalluszuy ivihidmaasenanszuy sz

wammumnmmqﬂaanmaeqﬂnsnﬁ

A a ;ll =
d o ¥ HansEnuNNainlu area N
mqm‘smmnmlu -
NINTIW

MUEINTBNTTRINUF NR-2 2801 WAz Low voltage AU SKA 2750

LTK 2807 #3@88NA NIV 1 WIT ATz UUTIAU 0.89 p.u.

Low voltage 'ﬁlﬁﬁ PKC-1 2211

ATEOUUIIAYU 0.88. p.u.

Low voltage Ti0& PKC-2 2276

A3=AULIINY. 0.88p.u.

Low voltage i PKC 2706

AYLAVUIING 0.89 p.u.

Low voltage Y& .SU 2707
AzeluIoen 0 0.90 p.u.

muFITIHouTININR KK-3 2803°Ua2 High veltage fitia ‘N3~ 2289

RE 2805 ngaaandainTsul AsTAUUTIOW 111 p.u.

mosIfiBouTnieUR KL 2714 uas Low voltage fitig SD 2743

SD 2743 WRAENIMNIZUL NITAUUIINN 0.88 p.u.




66

NNITIATZA Contingency WUIUSIGWATR PKC-1 2211, SKA 2750, PKC-2
2276 ﬁﬂ'waalmuiaﬁuﬁLﬁundqmﬁﬁ'ﬂmmluﬁmazqr\Lﬁu Lmnﬁ@]mmﬁmaomsgn
1 d' A 1 1 9 [ 1 W el
FIHANTENUEITIEA Fepnadenantznudaszuy Wihanevi ldsansadnslnaaldiipane

. v a [ & 4dv e a av [V
ua:a’mmNalmnmLﬂ@lnﬁsmﬂwﬂulumawuﬂ‘lﬂ Tl AUUIINUAINTTII 4.2

A1 4.3 LEAITEAULTIGUAE PKC-1 2211,SKA 2750, PKC-2 2276 MEwadaIn

ATILATIZR Contingency

Voltage NIU@niaun13@aay Gen

L4
MNIInE (p.u.)

PKC-1..2211+|.PKC-2 2276 SKA 2750

U aUTER IR PYK 2715 LAz
REC-1 2716 ’Niﬁﬁl 1 Mqﬂaanmm:uu 0.87 0.87 0.85

MuRITI G naie PYK 2715 Uas
REC-1 2746 293372 388NN Ly 0.87 0,87 0.85

T EITI B uTE NIl NR-2 2703 WAz
BR 2705 2495711 WRABENINNT UL 0.83 0.83 0.85

fodfiTausTn iy NR-2),2703 Uz
BR 2705,349371,2 ninganannzuy 0,83 0.83 0.85

ausRTaNTEnINIUR BKN. 2740 Uas
PXN 8705 %qﬂaanmnizuu 0.92 0.93 0.92

FUFINLTUTEV IR NR-2:2801- LA
LTK 2807 299571 1 WRABENIINTZUL 0.88 0.88 0.89

FUFIMToNTEW IR NR-2 2801 Uas
LTK 2807 299371 2 mgmaananszuy 0.88 0.88 0.89

auRIT BTN NR-1 2704 uas
BR 2705 ngaaananszuy 0.88 0.88 0.89




67

0000°1 |
0000°1 |

3114

= WNHI

[t
123rDYd OFSL 174 Q0Y “T-“

W ShO°2Z "03d W3LSAS * (0T T1ddy 404 Q601 Xd3d ININIAZ

(=Ind] [1Z€ L1041 ¥52 = WHI

UNS] 052 L10AD 2

[L000 22
sy
ccoo sii

LN0°S0L27€0L21 003Ul 1TUBIPPETAI043GTIN0 N\ JOJBEN " **

0 3.0000 6.0000
1.5000 - 5000

31 4.8 LRAIMIBEINIVDUSINUNLT PKCAT 22" . |
' |
aﬂf"ﬂa/ ﬂf_p R LR 3 mﬂ anINn
2e7s P

Uaz mm

m
féQ 19 4 'lu" ngen

)3%un: BR ‘l"’ ;

!_.._ ‘_gz!.,‘ RN N0 ARAT 124 ?g §14130

NR-2

Oalal ’l&dﬁ‘iﬂj ; IWAmga
R L RO Y
> \ 0011-PKC2 2276 113: :
8NN IzUL A \ C-1 2211-PKGC;2 2276 U5z SKA HANIZNUYN
v . ﬁﬂ@@mu'luﬁmmamﬁum%ﬂﬂ\
state  (N33AT12W  Gonting n?y@ Sachﬂ simasszuvluania:
Dynamic a:ﬁﬁw'lnélﬁmﬁ'unam WY Contingericy ﬁuﬁﬁaﬁﬂﬁdﬁﬁﬂiﬂﬁﬁllﬁaﬁu

'l.uamd:q.mﬁu

gitH steady

d' o a [ 3 dl a a 0‘: A o = A’ L% ad
Luaﬂﬂﬁﬂ'lﬂﬁ‘)lﬂﬂ:‘mwEJWi]’]‘Sm'MWi}‘ﬂﬂﬂﬂdLﬂiﬂdﬂ’]lﬂﬂ1ﬂﬁ1lﬂﬂﬁﬂ%Iﬂﬂ’lﬁﬂ’ﬁ
AT Contingency WU N-1 WAQ wuhilvafignuansznuatiaue Ae 1 PKC-1 2211
d ‘J = J’ 1 as 1 ; ar
, PKC-2 2276 WAy SKA 2750 GINanIznuialusdatanaiiae wisauazanadluan
H Vi o da o o a o v o oo
dnhiusauninaesuauluanzanduiinig Wi ldimualideanna 4.1
z z =3 a l‘: tJ o a o ar ' d ) ¥
WTzaswmNRIMIRINAgIRNMsAaasaiasifie Wi ludnmaindn  Watiouin
a dl { = A' " = &/ 8 _ |
Ygwiwasussauianas  lugnizfiifiamAadndluszuy  wiaansRiansaniiansuwah

mm"ﬁmlmmmammﬂ'lwﬁwmﬂ
NEANTILILLNANS AL A UNS [T uLion SRRt LioygyalmilldUsylovdmunis

lmm'ﬁaﬂ,mmau EJﬂT/l\‘i‘Vi?lllli‘Vi@@LLUﬁﬁLu@Vﬁ LLﬁ%G]’eNEJN?Nﬂ\‘iLGUWJEJQL@ﬂﬂWiﬂﬂﬂiﬂW@Jﬂ?ﬁ‘u{LUE&U



68

4.2 nsdaaaatasiniialnih
Tuduaeuisniuiuaensasmsiasafautludgwinesanizusdufiding
Favaswaaf ldnnmsdia e Contingency WuU N-1 Tagnomdnnmsaan
wdashifialWin  Sesvinisfinwussdamunansluaniis steady state UR¥ENIE
Dynamic laglugnaz Dynamic farFmdassszuusmazianses {fault) WiAaduiy
wiasrudia i firnnsaeasdn o lna
f«‘i'm%’u‘lumstﬁanﬁm‘fem@aoﬁﬂLﬁﬂvlwﬂwzt‘éuﬁumnmaaaﬁﬂﬁv'aﬁgmuﬂn‘nﬁ'aﬁ
agluﬁuﬁﬁ'lnﬁtﬁmﬁuﬂ'&‘?‘igﬂﬁmsmﬁ uasluudassnmifivimsanaafasinnisidan
pnafimuzasvanaissiuiialwiidas Taoduduauia 10 Mw uwld Felulasaru

& PLEY a da & a v o
WﬂzuﬁﬂﬂNﬂ'ﬂvlﬂ’iﬂﬂﬂ’ﬁl.ﬂOﬂﬁﬂ’]u'ﬂﬂﬂ@duﬂ:ﬂu’](ﬂﬂIMJJ']:ﬁlILLﬂ’J @Nzﬂ'ﬂ 410

nzunaifangafnng
] a Y \
wTaainifalwih g lwa

!

a e ¥
LRENgATIAARY

o -
wiiarudia Wi
Aa o -
Tnmdanfidansluninn

- A
finspunau 3 s
YraRen

i yadnadlnl

a o o
GumnanTaatufialwii

il 10 Mw A\ A1)
— Nl (rFaafifia Wiy
, I¥iTL 60 MW

e Aruaung
Contingency

- Transmission Line

- Transformer Ravdan

- 4 #
Generator Iarinile i

75z 10 MW

A

Scale Case NIzl
4 o : .~ (i, 2
okt wisduyeaiang
o o - . ‘
3 aflusdufivaniuliniala

NEUMMITHATER

¥14.3.55 Laieiwidanly

Mnmsdensianne

ynamic and Transian

WUIERY

DG Optimal
Location and Size
&

= - da P o A
UM 4.9 Iadmiausainszuiwmafanfiaaneiasiuialui




69

- ﬂ‘: A o L. > 1 ]
4.3 nszuammsiwnisiianyadaadiaiasnnitalniaalval
m:mum‘s‘lum‘nﬁanqﬂﬁﬂﬁam?mﬁmﬁﬂ'lwﬁﬂﬁ'ﬂﬁﬂL’iﬁfj‘i:uu TagRansm
vinafiezmuntaonzauunawiisidusauanann 9 16 uazudinadndifeelasyin
luanwuzidmnuuasihnan lduidSouiouniu  lasazdawniasinienuiialuia
Sunewia 10 MW Weauiswentzuulifiwdosniw  Wade luudvindminey
o ¥
AUNTEUIRNTNIT
o = [ . d' ¢t o . . o I A
1. MmMiuaTien Contingency WWBARIUIU Violation i lUiSeuifsuny
1 ) ﬂ‘: dl (-] )
ssuumiaumIfaasaInssiiia lWia
2. PINUUYNISIAY Scale Load MIszuUU ua”agdwm%aﬁwLﬁﬂ'lwﬁﬁﬁt.ﬁmﬁuj
TruUNR T IWILT IR _2211.,2276uas 2750 ag}‘lm:ﬁuﬁuau%’ulﬁ
A A | ¥ ~ o w@ A A a e
wiala BogefsminovaInaiiu Scale Load WuitRafiazAansarindimn
L o as ﬂl J v Ei o s i [ 27 .
ANUAAINIMAs W HIRNIR I Ha IR LaaaIasiia WA lafa IwI
At 1 + ar ". L Qs 1 ar ‘:‘I Qs ar A
'ﬂ:mmmEJ’IMLtsmunuammag'lm:ﬂuwUamu'l,@ﬂmzﬂwm
3. WiThAnwy-Dynamic Performance Jzuufidiaaaadasiiiia Wi lulna
d' ' 1 ﬂ. ar 1 ™ - ! [ =) 1
WWaadnasuniimad. power N1 Gen  Jadufiaweadiu Gen andug

gnzUsn@ leniala

s i o AI . o -3 s 1 L% E‘ “: L7

1899 N N WA NtaIoanie raatmaiawia’ 20 Mw Y luszuuselutuen

IesviinsanEszun I luanii:. steady state’ 3nnlusunss’ Powerworld Simulator
) = MEWs [ = o o

V.8 muaﬂ'mﬂawuﬂaamnmwmm‘muam‘lﬂmgﬂn 412 URAINTS WMaTaI A I
' A o o s [ H . ad \ a &,
raumsAnealazyUn 4.13 RFAINTInazasi Wi vaImifaae lagadawmIsfaaaen
mss WA lualusogsainis BR 2705 Wi PKC 2706 36LYinAL 36.2 MW U6
PRINNAAAT SR INHAN Ia9zanadnta 16.2 MW 8ulusiineuavsasiniday
TEWINUR PKC-1 22110 PKC'2706" Lipz PKC-2..2276 Nu/PKC 2706 I=id1ninh
15.2 MW Waz 21.0 MW

uazludmvanamsitasizd  Contingency  LUU-N-1-MmManadanmiaataias

[ o o oy — P a a € a &
uRAIaFIN5199 4.4 Faezuiuin oS ouRsufERENBLO WA aUNITRNAI LUATTI
P , @ a & . PRV H “
143 mmmuiaﬂmuwwuua:ag'luwnﬂmtmﬁﬁn'n:ﬂnﬂ



70

SEE!

2715

A . . . o = i‘: d ) F=-%
31N 4.10 ur@ single line diagram 2893 UnsInIaaaaasasriia Wi

250 15100 120 120 110 120 120 110
MW MW MW MW MW MW MW MW MW

et A

network

8
Mw 2
@~ ]
® network
8
Mw 2705

‘1‘ é

I @0

20 MW
31N 4.11 U8 single line diagram a3 Generator unzUImindifgansamsfaas

w3aamidia W



71

Power Flow 'mﬁa‘[uizuu

v W 1 Simulater 8.0 OPF. For use only by stoft and stodents of site Beensed Unlversities Status: Pased [Hus View tor Case

U8 Fle Sewistion Cass Informetion Options/Tools LP OPF  Window Help

(BEBRD 7 ¥ @ 7| Aot | E®Mode | Fun Mode Sciipt Mode  Log  Sinole Sokuion ab WE-E
YN RS Gg[mnas | m 8-
(EEE WS e W B s
S+ P« Mestory | 2706 (PRC ) | Options~ SearchFor... BusName PXC Nurber |TEIR wea 2 2
Bus: PKC (2708) 102 MVR
Area:2(2)
Zone: 1 (1)
0.96 pu
11081 KV = 2'170:;;:
5241 Deg é
0,00 $IMWh 22,0 MVA
\/\0.99 tap
21
0.95 pu CKT 2
20,93 KV E
22716
0.96 pu
2900, KV
Buntiods  PausedfSiopged ' T L. B~ d 48 Y | P\ ' W A Py o Weergoumicon

4 ﬂl ' - g ‘. o [
31N 41 2 wkela powat flow.1) W Lusztunigunashaauasasriaia Wi

PKC

Bus: PKC (2708)
Area: 2(2)
Zone: 1 (1)

11.0 MYR

1:50?0":\/ 16.2.MW 152 MW 21.0 My 20.0 MW

a7 é? Deg 0.4 MVR 34WMVYR E.3MVR 0.9 MYR

o 3 156 MVA 79,9 MiA 20.0 MYA
BOORMWD 16 2 VA

0.93 tap N
V\ 1.00Mt=p
CKT 1 V\
2706
by g =
115.82 KV CKT 2

2211
0.99 pu
2185 KY CKT 1
2276
1.00 pu ﬁ
21.92 KY
38033
1.00 pu
13.80 KV

d ) as o g-: d' o o
317 4.13 ugad power flow filnsluszuunasnisiaaueaiasinialwiy



[

A15197 4.4 URAITZTUUIITUALE PKC-1 221 1,SKA 2750, PKC-2 2276 MUWKIAN

a . { o a z i o _ v
M3La312% Contingency LiaYnmsfiaaaiaiaarindialwiuds

J a ! a z
Lﬂﬁlﬂ’]?ﬂi Voltage NURNaUN1IaNGY Gen

(p.u.)
PKC-1 2211 | PKC-2 2276 | SKA 2750

s oa oA >
FIURINLTOUIZAINUR PYK 2715 uaz
REC-1 2716 299311 1 naaaanInNITuY 0.97 0.98 0.93

mosfidonsznina P p—————
REC-1 2716 'mnﬁ 2 BRE mnmi“\\
_— \.\k\

auEITII e T ITENR =1 ] ‘ \
BR 2705 2 / yaonnnil | y-> 3 0.96
| R

AAAS) yoyd

SRR b
' 3 S \QAQA‘A LI '
% ¥ S P Y
<1)4]" li“.;‘ ::,‘.'?'}J ! 09 c~ [0%6
/ \k\ '%/ & @
2 ) G0

R

&R~ N A
)

3 LS

- % N ’_p 4 ey
, oA oA & a L ) 5 | [ (=)
oSN R g NFE ﬁ'\:) (%': o &
LTK 2807 2995#,1 #agaan ‘9_, 097"+ 0.98,0 0.95

A

& Qr
a4 : BQGQL T ~&%
FEFINTaNTENIITRNR g A\°
S N Y Ting
LTK 2807 29971 2 nyaaaniwaisy 0 0.98 0.95
aUEITILTaNTIN I NR-1 2704 Uas
BR 2705 #a@ganianizuy 0.98 0.99 0.97

wnansiiuenarsianulidwsunisldanuienisfinwmintu ldeugnbiiluldusslomisunisd

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



73

< o £ da N ' a & d o a
A1991N 4.5 URAINAVDITIWINATINLAA Violation szuvmaun1IdaadaIasriie lwi

a a ¥ d o a
LRZRRINIARAIATaIR LA TWAN

i 31U Violation | I71UIu Violation | 91U7Iu Violation
1UIU Violation i .z » . . .t
, - HAINIAAA PAINIANA RAINIIAANI
naun1saaas R . .
Contingency R wdnarfialii | ndsarmiialnih | il
wnIa9inia P 4 4
% PYUI1a 10 MW 1 2UIA 20 MW N PUI1a 30 MW 1
i (as9) . r o 2 . ¥
Uf 2706 (039) | UR 2706 (039) | 10§ 2706 (A39)
fuFINgaaanaIn
1820 2460 1200 1980
JLUY
. ———
wilaudasIniman
81 ]’5093 931 1932
\\11772¥
\W/

d o -
w3aIiile Wi /

——343. ‘§ 40 — 175 407
'Iﬁi?'ﬂﬂilﬂ"il'lﬂiz A‘ o} — — QO = = —.L— \
AN
4 "
A
\ \\
W A3FA
| -~
E} 111 J lﬁ uo 1
e = : ﬁ i
- /i
e ; ¥
o IV R
)/ b
= 2
1 L | | | I I | 2 &
9.0 1.5000 3.0000 4.5000 6.0000 2.5000 9,0000 10.500 12.090 ]J.swlinﬂﬂﬂ SF‘T Mnﬁ Da eoua ls.qo
TIME ISECONDS) = :

JUA 414 URAITEAULTIGUTITE PKC-1 2211 PKC2 2276 uaz SKA 2750
L o a & o o a
“ﬂdi]’lﬂ'ﬁﬂﬂﬂ']‘iﬂﬂﬂ\‘llﬂ%ﬂéﬂ’]mﬂ‘lﬂﬁ’lﬁvﬁ test 38033

sz q' ¥ o U 4 Y = & 1 Y o £ 8% v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



74

RS, J N SR ——] [S—— E— | PR E— ) I | S— | ES— 1= SEl = mfl
g 2 5 E E
— - »m
22
o eg
= o
= 2z
I | T ~Z
. —
. >3
P =
— = b - =S =25
z E E E [f¢ 22
- - - - o ™
- - L = =L o=
kg = e o =2 B
— [ - — 2
X £ £ = =5 =
[ oo o > =2 oy
— it - & & &3 mgg ~
. “ 5 g B ES 3
L = EE B B2 S
= ' - = z =z B 23
B et ] 1 ] - - - = =3 Edrd w
r s i . e g x = x = ';I'*' :,‘,
Py - I IR P £
# i o B 5 & X =
L i I I 5 R T - ]
F- L Suamnns = =- N Y 2 &
i [ e
Y | : g .
= i ] = L
! | 5 =
5 B Y Y @
i
o / S o o =
A E3 = < k=
o 1.s000 O y.s000 O — 0.500 FER .
d & : = = WED. FEBWLI 08 22:36
— ME_\SE — - — ——— | —
- - =~ -
- S

U 4.15Mfa9 power ¥ 0 MW ik 38033
-

2) / \ 2

b =13 2
g
- m
-
ﬁq =l EE
‘& = =
™, =
L (3]
£ :
™
E=d
_ o N
- 1 oy §.-
- 5 ==
B T e 0 = » i
E ¢ == B -
- ‘ I = F W :
. 9 7k = |3 =
\ ; ? : VR By =
" % S W i ' Wl Aoy 3 ]
. Y g i o I =]
H Vo = = far}
- ‘ X © - = o,
iV H 4 v = = £ w
I s = 2 >
AN\ % AT/ - QW = =
Ve 3 3 =1 =
— ' N = = bl
¥ : L =
so. a ' g P
3 2 > LA -
p 2
I SRRG:... . a&f,bnaf\‘la . i i g =
x
[ =
- = =l wm e
{ ! | | | = g 5l 3] =2
5.0 P 3.0000 5600 ©.0000 — 5.00600 1G8aE -000 16,600 -
. . FTHE TOE LEhDE) : 1o-mee WED. FEB 13 2008 23:41

a

o da A o a o Ao
4.16 ULRAY power NUR Gen Pz NAALAIDINUUATUIAN 50 MW LNV 38033

)
2
=n.

sz =i ¥ o 1Y £ - =2 & 1 ¥ o ¥ ¢ v k4
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



75

4.4 msdnsszuuinaniog steady state
msdnwzuuluan1iz  Dynamic wasmsdaaaaiasiudialnir  lusudua:
o 1Y) e A a g s i s a
ymsdnwnavaInsuigwiLsiauitied muam‘lugﬂﬁ 411 uazdmiulums
=3 (4 o = a a a' o o d' ' = [ |
ATV qzmn'ﬁﬂnmuauﬂwmmmumjaql.ﬂ'saqﬂ'u,uﬂ"lv\lﬂmag'lumnmlnamm
§U 5 UF Ao UR UR-H2 2007 , UR-H3 2008 , NPO2-C11 2021 , NPO2-C10 2023
NNG-H1 2041 uaztigfirhnsdaas Test 38033 lagmsAnwszuulugniiz Dynamic 9z
wimsdassaantilu 3 nydl fAe
1. mieasszuuluannzundlifie®isuniu (Normal Condition)
2. mssaszuulugnisiiiafesuniw  (Fault Condition) WUUTIATIY
(Temporary Fault)
3. myaastzutluanziiia®sunau (Fault Condition) WULNNIS
(Permanent Fault)
A ] ° o =Y o =
dyluusazanzraIn I IRssaNURaUneresss Uy W asinmIdnsnaTas
a 4 a & - | 4 - R™ N P A . -
madswulasniisduraInisaaaaniadiiie Wi usas e tNasih i S ufoum
a A o & P - aad 4 - — i o
siavaaaTadtuiaifimuacaunaz Blunnsfaad Faasasniiia lwmiinlgluinaas

Qs

P g
M

=4}

® _ Round-rotor Synchronous Generator (RRSG)
® | 'Salient Pole-Synchronous Generator(SPSG)

®_Induction Generator (I1G)

n139naeszuulnaniazlné laifiadesunan (Normal Condition)

® Round-rotor Synchronous Generator (RRSG)

B Salient Pole.Synchronous-Generator(SPSG)

B Induction'Generator (IG)

o a ] :ﬂl ° o ] l‘l.: - .

mmuna'uaanﬁmaanwumaam‘saamLuﬂ"lwﬁ'ma 3 ”D'uﬂ‘l%ﬁﬂ"l'lx Cynamic
s liifiaRITunn lapesyihmsdnmesasinas iivaasdaaiifia lWihluusim
lndiAsagannmaianzing 3 sila alinavasludnwadoariu dag



76

T T T T T T T T 1 ~ = IRy L

g gl £ g 7
= = o =m
& 83
R
[ - s —&
2 33
a =R
- =8 I e 1= o 3=
E E g 23
| A Ak z P 2 43
= = 2 =l ES
MRS SR SR (e B Bt e ittt mr st ez e L I g 5 2 =
= -1 8B : = . ~
s z B g g
& = (2 2 .
— -1 B : B 23 2
: : : =2 n
L = 2 jes g’ r;

- = S 3 3 -] dg
111 8

: z
: 2 ™
I 2
i 5 5
- =

=

sl = B2

IL—“\\‘ 2l 2=

: . k%

o2 |
\ ofto 20
T * R, \
0008
N1
1337044 0ISL 116 008 m

2 L002 T1ddd 404 0807 ¥d3d ININIAD

*
&
@
2
&
=3
= e z
= =2
. =
Ea =
- - - - ~ -
1k 2 B kB S
--------------------------------------------------------------------------------------- S € = I ]
H 5 5 B [5g
= - B = = 22
g 5%
ro ) e 2
e 3 = [ 2 =~
= = [El
— - E & 3 = £ 2, &
& = F F [E8 =
I £ B | k& =
- - « e =
- =1 ks SR I I
| + x| v H
! | B g
5 = o
- - ; IS ™
1 I =
i 4 = n
L ‘ B mmrmis i a s e st e e — 2 z
; = - =
........ LR VRN g <. oo A DN
T — VT T L~ S —— =- -y = = e = =
1 | 1 | 1 | 1 | 1 i . bt WD L (] B
5.0000 6. 0000 9.0000 12.000 18.000
1.5000 4.5000 7.5000 10.500 13.500

TIME (SECONDS) SUN. MAR 09 2008 22:51

= ° . s a a < { o &
31n 4.18 (a) HaN1391889 Dynamic lupnefifefsuniniuumamiiladand RRSG

wnansiliduena B TebiBsass 15l uionsfnwwintu ldeugnbiiluldusslomisunisd

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



77

1 I | T T T T I T o o~ =~ [K3
BEEEER
B 7 B3
§ z%
N TEF FEEFE g2
L e 1 F e -2 =8
= s 23 £ 3
"""""""""""""""""""""""""""""""""""""""""""""""" = 5 5 i ;
- - B g B g 0z
¥ R EREE 3
- 18 EEpEpe 3
L dE FEEEE Z
1 1 | # S
- _ | |l 1€ &
: { z
L | | -
-0 8.0000 *.0000 8, 0 14.90 00
1.5000 ] 00 -
TIME (SEC 8L
) PN
— b 1
31U 4.18 (b) HaN3391883 Dynamic- us Nz (811
Ud Test 3 oy
- - .
/ T4 F 4 N b )
P /7 g Y5\ \ N
\ 2
- () L =9 =
: 893
E - l RAGNRAR 1Y) G
Eed e
-\ = - ) et
— . 2 s AN j’, ;
- A J &
] f% ﬁ : é 5 :g -
L 7 [V 2
L 6»&“' ] L R
‘ Y 2
it on 3 g &
EEETEI NN 7 X i
T VAT X e Faea 3 B me e cem Qe el £
| . - .2 q9) - - sl o
i ? oA
0.0 3.0000 &.00 9.0000 12. 080 16,000
1.%000 4.5000 S 10.%00 13,500 . MAR 09 2008 22158

gﬂf'l 4.18 (c) WaN1331889 Dynamic T DA RITUNIMIL LTI IS adiae IG
fitia Test 38033
nssraasszuuluaninziiiadssuniu (Fault Condition) WULUA125 (Permanent
Fault)
®  Round-rotor Synchronous Generator (RRSG) gﬂﬁ 4.16
— n3difia Fault iR test 5 Cycles u&2¥N3 Trip line 38033-2706 aan

— nytifia Fault it test 5 Cycles W&§¥inn3 Trip line 2705 - 2706 an

-l a A ar ° . .
& NITWING Fault NU taf; 5 Cycles Lgé".lmmz T{Ip line 2211, - ﬁ;{oﬁ a{m . .
Laﬂa’ﬁuLUuLaﬂmiwanulm’miumi YIUNBNIIANYUNIUU LUDYRYIA iU lUse lerianunisan

. — naduiia gFauJ{ AUw test 5 Cyles W8I¥NNT Trip line 2276 - 2706 880 . . . .
lmwﬂﬁaﬂmmau RIAVINY PN 2121858 NIS P RN MRS IS RN NGB NN 5ZJEJ\‘1L@ﬂﬁ?iﬂﬂﬂiﬂ%ﬂﬂ?iuﬂﬂiﬁ



78

| I T I I I I I | =T =T = == 'hc"
2 S I 2| = |3l
2 8 g8 ] s
fr= =l . nm
- O =<
> o8
g 2=
s N NSRS S R T RS e e Sk S S S S L A P S e A S SRR R R AT it 3 L 2
- - O
g w ™
-
........................................................... RS RS S 3 o x
a
e - o - 5 o &g
7 & B EE2 33
= E3 —~ -0
- - 3 | m
o e Stz 23
L - F S g £
fr —~ I~ | @ E-
= = (S = - o
= = [® §'5 =
- = = [z i o
ey il w0 n
o o D 8
= |2 = bt
R = = -
43 "
- — 2 = w
= [ " ‘;‘la. ‘E
N = = =€ I
— — M S Sos -
N R B
! = =
i - i
L i by 5]
: & :
. L=d =]
! @ =
i & & | o w
L\J =
i - A S = =
! e
- . S o - of o2
il < o =4
) 3.0000, ©. 0000 Y300 000 T
1.8000 £ 7.6000 \ o TEO0 e N M So08  23:00
TIME D84 e . '
—
- | e—— — — L_
/ - -
/ ”

31]# 9 (a)uiel Fault 71tis i 2706, 080
’ / LAl N
%’ / LY 3¢
S Lo A
-

A
2 f
cE

6.

- -
o
o
-]
=
p—- -
B
w
. 5
— >
=3 =3
FLNE g
™
2
3
:

19
)

[T
4002 (4dd ¥03 0601 Nu3d ININIAZ

2
=3
=
I
= 3
= 2
S @
2 ==
— = (5
Iro wg
3 &
= = < &
| o
— z 2 ! = w
2 2 |2 B8 2
Ln B ) =
PO PR PR -
L I A = =
1 L =
e > .
H o [y
= : h o
5 ~
5 2 2
REEEEE * A e
=
S =
— - . - - 2
------ L o= - - e = e e = = mfe % = = e = = = = = W = = = = = = = = = @ = = =]
= ° = = = = 2| o =/ §
] | | | 1 L L 2 2222
a.0000 6.0000 9.06000 12.000 18,000
1.8000 y.s000 7.8000 10.800 13.800

TIME (SECONDS) SUN. MAR 09 2008 22:58

A =3 d' as v
31N 4.19 (b) L@ Fault NUF test 5 Cycles UWa2YiNN17 Trip line 2705 - 2706 8an

sz =i ¥ o 1Y £ - =2 & 1 ¥ o ¥ ¢ v k4
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



79

_
nnog-:l
0005° 1]

1

9005°1 |

|

0005° 1|

]

2095° (|
34

Es
Ay

Y]

B ] - D™
H =23
5 bl
~ =
& =5
e T L T L T SRS pR WP SR S S — > ~—o
-
s fl~]
?
............................................................. S o=
Q.
-
I~ —1 Iz 2 = | [E8 22
F 3 x x =
= g 2 g K £3
N u s I ! i
- L, -
= = = = [FS -9
] o e =3
g 2 B B g2 3
£ = £l EXY =
- . o 2 e
= — = e S =
| ad s ~
L 4 - 3 =4
o s B = =
> = = & B8
— = = £ £ = &
1R 2 B2 [ [B@ v
= = =) =
- - Kl 2 - =
> = E E L& o
— — = A ] | & Pt sty
- | 1 2
o L ]
H ¥ 2 :
' m o
— ] i s 1N ~
3 N B
] : 2 2
,,,,,, 4 x| k; o
] ES
B i \ / -] Z
__________ S, O3 = by =1
Loa 5 \ - & =l = £
e P =

e SUN. MAR 08 22:55

e, —
==t2ECONES), L — — -l — | —
- = =
= =~

- -t : N ~ -
3 @ t st Y’ 3 lin - 2706 aan
P N u ‘;:,
\ : fi

N &7

G EY R
: 3
= =
,,,,, ] &
- o
: ] =3
L1k T T 3 ::

< =2

O = -8
s 3 = )
ER Y 2
e .E B 74
M - H ] -
= = =4 w
LAY/ ’ o -5 -
74 -
Y =g =
Q = =
? PR »
na
ayinan® |1y 8

------ R e - P C.Pﬂ_c.g

[ 1 I 1 1 | L 1 1 © = =t =l =1
- 1.8000 30000 saoe  1%9%° naeoe 0% ja.soe e 1a.s00' 0% SN, HAR 05 208 22iEd
TIME (SECONDS) : !

31 4.19 (d) 1Ain Fault it test 5 Gycles u&¥3 Trip line 2276 - 2706 88N

® Salient Pole Synchronous Generator(SPSG) ﬁ’dzﬂﬁ 4.17
— nydifia Fault itV test 5 Cycles Wa2YiNN"3 Trip line 38033-2706 aan
— nidifia Fault it)d test 5 Cycles W§2¥m3 Trip line 2705 - 2706 aan

It AT test. 5 Cycles U&YNMT Trip line
LEJﬂa’liuLﬂuLaﬂmiwaﬂ’;u?ummumi mmtﬂamiﬁﬂmLmuu-[l,l%umm RS B nad

lansdllamis ﬁﬁ%%ﬂfﬂ&ﬁiﬁ%ﬁﬁﬁ 8 Cycles waahn)3 Trip line A8 ARRRART g



80

T T T T T T T T T =l e E
& S|l
S s -
— — o o
- 9 =
- om
-y =
© D -
3 2z
e i bt - B — w —e
-
2 33
= 29
..................................................................................... a o=
L — == 35
2 |2 s 383
= £ £ S &
e | ~ .
B = -3
T ] I~ - n e
= = =3 E]
= |5 zc =
= 2 -
I — = !; N
=
=1
= 2 =
S pe
b=
2 2 ¥ -
P P O 9
S EL g 2
H LI ed
i = L
2
@ ne
i L -
@ =]
< =
@ w
________ @ =
— - . i iz s hy S
g
------ L-= a = “e- o
=1
[ 3.0000 6.0000 LT
1.8000 L1 7.6 1B: 43
b
TIVE=teseoy0s ) o =
~
=
’l -
=
~
-

28an

/2}%;1.\\\

T
noLy
o
e
~
N

1[0S uagy "

QLT
133rodd 01SL 174 O0d

£ (002 1[4dY Y04 0607 NY3d ININIAD

4] f e

H

I I
HIUW 007 [
07 §N8 em0d] ’
AT
Sng
[, HIW £

R
-
g
PD.S Py * P g 3
I = = ™
I S N ALY/ _@; S E
” - = v I:: i
e a .
L DR ¥ A | e B
ayinan® | 13 2
. . . - - g w
[ . y B
o
------ e 2 T I L <
1 | L I ° = = o = =
-0 8.0000 €.0000 9.0000 12.000 18,000
1.8000 v.8000 7.%000 10,800 13.800

TIME (SECONDS) THU., MRR |3 2008 18:47

A = ar v
gﬂh 4.20 (b) \n@ Fault ﬁua test 5 Cycles LW82¥11N"7 Trip line 2705 - 2706 aan

sz =i ¥ o 1Y £ - =2 & 1 ¥ o ¥ ¢ v k4
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



81

000571 |
0005° 1
0005
05
065" 1]
3114
-ﬂ.‘ IA A

1337044 0151 176 O0Y

T
MW ShO°2Z 034 WILSAS ¢ (002 TlddY Y03 OMO7 NHIJ ININIAI

S TH

g dndd

1. WJGW CE08E SN 9MDd] 'Ll *NN]

1ND°[12279042730171 [0 TEEOREURT|UB ISUBI|TINO\JUBL [0S LAO """ ¢

CLTT. WIeW 1702 5n9 W04,

O HIGW €20

e

=T =n

"""""

s . i x
SR . gl o SO . g I
L1 | ! 2 : = =

e

o 1sooe 20000 A 0300 R L AW T B 3,300 WAoo A%
TiM (SE 3, //. THU, W 008  18:45

51171 4.20 (d) (A0 Fadlt .

® Induction Generator (IG) 3

— nyouAia Fault 11§ test 5 Cycles Wa3YNN13 Trip line 38033-2706 aan

— nytifia Fault iYA test 5 Cycles Ua2¥M3 Trip line 2276 - 2706 a8n
gnsulunsdivaaaiasiniialwisie Induction Generator
mMi$asdszuvzaan o e 2 nydidhadu nadid 1 (31Jﬁ' 4.18 (a)) szdiuiile
fennwAndndniaissindialWihiiaadslniug Trip line 2276 — 2706 8an3NITVU
seuyldsansondudianzundle nadidi 2 (zﬂﬁ' 4.18 (b)) Huwmsurluifgwianms
eanuAaundnnissiufialwifidasslva  Tasliaandessiiiawiiiuasnan

edmuenasTlanulidmiunmsidnuiensinuindy Lipugsliilulduselovinunisa

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



82

L1084 0151 T 008 [t
WA Sh0°Z2 03¢ WILSKS ° 002 1(4dy 04 0801 Nedd ININIA3 Y

§N3 M0dY Ll #IND

L HIgW £E03E
079022790127l [} N0} EEQ8EUIETLUBTSURIITINQ\UOT I INPUT VR * " "

I

C. 1. WioW ThOZ SN W04 '20 » W3

ﬂﬂiﬂ AUIRLEA: IG 7 W® 20

SRR
st 5 yeles i 1Ay T‘\‘u’\\ 2706, Trip ing2211 - 2706
¢ D) )
,;,- 3033 usadansesanntis PKC 2706
iy <
Ao c @
N [ Q0
RI3LAN AUNG (fault). wuLLAe WuUNII
'S (= [
é: ifa @9 hduetion Qg& g
o, \' 5 '

st L damivasna el as ﬂﬁﬁéuqﬂ N
nd ctﬁg—%enerator WYNTT gﬁﬁg\ W
Wudwanunninshad w9 ﬂ&a&ﬂ@’\r\l ’uamamﬂ‘mau'lnﬂnu
Fo9e sundglaaail

A [ =
wiasiiia Wi oiie

lﬂiﬂdﬂ']luﬂ'lﬂﬁ’l‘ﬁuﬂui] SAN/INTN il

sz q' ¥ o U 4 Y = & 1 Y o £ 8% v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



83

- — T e
T T T I T I I = T = o] -
2 : : o| = RiY
2 a0 g & ol
= s a3 2 2
= 3| g 8| .
= T AT
& om
=
© e
2 -z
- -&
— =~
-
e wm
=3 > & =]
Iz 2 2 [E2 o=
B3 = | [zC
= e B Es 3
- S R R (T R~
- o e 2 88
3 = e = &S =S
& m.
i~ = =
= 2 ay=
o =] s S g =1 E
= =~ 5 = |52
o e
a =
s o e @ =
™ S = =
= = 2 B F 9:2
= . ™
3 CO = = =
= s B o =1
& 2 i
&
- E @
. ]
I’-‘ -
5y - m
z L 2
J ke - 2 =
2= il
= Er S
=] 1| L
= -
El
i
= — § o N
: ~ 2
i 3 i
. * =3
i =
- - =
N
-
=
=]
=4

. MAR 2 13:24

7
72
S
\

gﬂﬁ 4.21 (b) W39 fin Fault fits fest 38033 82V NTrip line

f
76-2706 & ,
/ < ' 4 ~ F4 N A
> Pd Lt N 73N
WRDNIFIF3 ]
fudia Wi @ ML
A-Ju |

15
27
}1
I
2/

= 4 J

-
LAI8d

3

€
o
O,

nyn

g ==
RIS r'{ﬁma i
P

HIINABASBRINI

goos 1
0008

=
e

naos"l ’) Gﬁ]
By Z

133r0Yd 01SL 174 O0Y

MW ShO'22 034 W3ILSAS © L002 T[HdY HO4 OHOT Ny1d ININIAD

P:- R
W
[T
VAT F5E «WRD

2¢ ll"

BRG] 0622
JHdY 802
N8y e0ed o

=344

" E[f;ﬂ i i]
100 90LTTEE08E3u ! 174106} TEFOREU3B™ U TS LB ITING\PUNGY Ud

*

I
|
—8
(TS
[ 2
"SI1

2 = 5 = &
ES s = e =

I | 1 | |

o 3.0000 €.0000 4.s008 T3.000 Ts.666
1.8000 4.8000 7.6000 10,600 13500

TIME (SECOND3)

SAT, MAR |5 2008 16:15

- o A a a o ¥ o .
gﬂn 4.21 (c) URMILLIIAULNBLNG Fault NU® test 38033 5 Cycles LWRINNIT Trip line

2276-2706 aan ( Round Rotor )
wnansiiuenarsianulidwsunisldanuienisfinwmintu ldeugnbiiluldusslomisunisd

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



84

as d' a v = = A o a a a
IMNHINTITINANDY I.I.T\'mu‘YI!Jﬁ’lﬂﬂlﬂﬂﬂﬂ?ﬂtlﬂ?ﬂdﬂﬂl%ﬂﬂ'ﬁ'ﬂ%ﬂ Round Rotor LN&

WIIAUAN Lun WalSsuipununsoiaIaaniuia IWHTie Induction Generator

UKINIIWN 12

Y o ! I a @ A o .m
Lm'm'm'lum'suﬁ"lﬂﬂﬁ']mmrﬂmmun‘nmmqﬂnsrﬁfﬂmnu TwaaiaIasriiia

'w = : 'U ar
Wihfite 38033 aananszuuwndnisiiaweadiufiva 38033 azvihlvszuudined

\wiinsnwag e
e © 4 \'—.é
< e EC
N b
NEEoINE e
S : ‘?, ?:
AT ="
N %
ananGaRG PR B
) 3 o
L if~ R N I ni i“ 7 A% ol |7 &F ~
’ Ik = 000 “ ‘a)v » 8ol lf 2008 @B
d e : AI " 1
31N 4.21 ( Faut es n ﬂsa.g’nu Hlnal
ﬂ‘?%u 0 N o
&31/ LAY/ @Q)o
4.5 malulaiizaaia ?ﬁvﬁygﬂlﬁhqa "\\;Q
WOANIINVBILATEIN whan lwmssnomas i
Turszoulih  anamawihmaneulas leaens iiasasidialWimanvasssuy

'Mﬂﬂuﬂaqﬁ’uﬁﬂmwﬁ@ % Round-rotor Synchronous Generator (RRSG) Salient
Pole Synchronous Generator (SPSG) Wind Turbine Generator (IG) %atﬂ?‘aoﬁﬂlﬁﬂﬁ
naIN# 3:A3UUUUNIAILGY (Model Control) wanewriuaanly darwdaanae
(fault)
wdearudialwiud luluszuy valugnnaznd (Normal Condition) wazan1iziiawasd

A a a :I’ A =3 o v a Al a
sununIafalnd Iunszuunazh iifenansznuasuawesvasszuULd oLy
P
(Fault Condition) JuAiszuuIW#n

&z = ¥ o U 4 Y = 3 ! Y o £ 8% v
wnanstluenansnanulidmsunisldnuienis@nwivingy ldeugnlviluldussleyisunisen

Lidnsdilagiadu dnvivnuiilvidaulasient wazdasnadadadvesenarsynasaninisinluly



85

lsal#r Indszinalng

1. w3eeiuiia IWfoiia Round-rotor Synchronous Generator léuri 139w

NN
o IralWiwaaanuipu (Thermal Plant)
o TsolWHmaannusauian (Combined Cycle Plant)

o InlWiwasmEInw (Biomass)

| 1 J v = { o ) [
WasnnlsolwiimaildsiiavasaTasrfia Wi duuy Round-rotor
. - Ty, a & @ o
Synchronous Generator TalumsnavsurataTesiulalWioilafiazlden Governor
= ar e A - o = = a as a I3
Wushmiuguinds fAamntasesidia i denudsauan-ea-Governor sxllansy
P [y s B - & o (V. - W o ' = o
Wald steam TUu” Turbine—Anandn | vl¥snwiarrusisevldaefi ndde ¢
Governor ziludNwasnuInIAIDTanTa R LRa Wi lWasR waztaTaarile
- J Qs J A L7 ) W s
1WA o7ia Round-rotor i @2l Exciter fnaLﬂumaﬂwuwuumﬁnm:@lulﬂnumﬂmﬂ
Field 71 Rotor uadtasaadudia Wi na1da. 67 Exciter flasfI W BAuI N ¥ ILTIa w1
- _ AJ )
MmN (AVR :-automatic voltage  regulator) TIALAUYDY - Round-rotor - Synchronous
Generator  IWaNnsANALLATIANAR WA AIflA NG *Rotor - waifianiniigeg  ou

Thermal , Gas. turbine LR3I 1WIN Biomass LA

2. idastiiiialWifsila Salient Pole Synchronous Generator .l T3 lwwh
TINM

v

o T53lARnanih | (Hydro Power Plant)

iaahiiinlWRania  Salient Pole Synchronous Generator (SPSG) LMuNRY
funiasiifialWiifidaausiRator 'lajgamﬁauﬁ'mﬂ%{mﬁmﬁmiwﬂwﬁm Round-rotor
uazdiduaniaudininanningisia. Round-rotor %mé’nmiﬂfmqumﬁauﬁ'wnﬁﬂ Round-
Rotor #ia §i57 Governor Liludnatnwannai-tazan Exciter (iuwdananinmszey
WSIAYU
3. wipasufialWiheiia Induction Generator leur TsalWihd wan

o TaalWihiaviuan (Wind Turbine)

wWinatuia Wi ofie Induction Generator  azuane199 N 2 Thafing1iun
3 9 M A' o F-Y o J o Fl'e Qs & A -1 d 1 d'
Trdudaiasasifia Wiuuuisiuandidulifidmagifeanuiag  Siudazaouf
wIaamuwiidsnudarununazdaanuian i luudazinan 3969 dnIuUaIIINU



86

anWfnszugssuiulwinzuaass (rectifier) fasudraininduyasWinssuaass
nsulUiwlnfhnszusssuBnatimita (inverter) W@ Induction Generator fiTafdly
§84N1367 Exciter uaz Governor ndlauruiniasiufialih 2 sfiefinsundhadu v
Wihedemahyeinm msamuﬁ’] munsndaaslwiuAnivnslng 1w i na leilag
lidasmsundariufia Wi lule datw  Salient Pole Synchronous W&z Round-rotor

Synchronous



unn 5

s
a?ﬂ Ha llazdaldnalire

5.1 MUMAzUWIANEAN I w1535

P o a [¥) A‘o [

iflosnmsveneaizesguan  aasmnITy uazassgianlagiuivilian
'Y [ P v P ) Y o P
saamanasnulwih Suunliugslwdos 9 minsuauasdeanudaImMInaIminih

P A ¥ . & A . - . S [ a ¢ a
LN RBuI T uAssd o s s diandrwiwimsfiaad e IWvhasinanszny

] v
" a =S a e

gavzuu iAo Jedastins@nwoniidadalse Wi atufidady wazpwiaved

Y

miaaaaiaiiningaudaszuy Wi ndaslusumuiet asnanfauosszuy Wi
L] 3

k3
o e o
5.2 ﬂizu’]“ﬂ']irluﬂ']‘iﬁfﬁzﬂﬁﬂﬂ\’ﬂlﬁ“'\‘&'ﬁ&l

v ]
g -] o o

nsruunTslumntengafeanassariiiia e imidagssiulagiosm
VShodesminsapnssauwsnlivandussuanuan. g 6 uwazriumlndidgelaoi
TudnwoeifsrmiussthesiisuSumdsunulaosesdawioriniamda i
Suonawe 10 Mwe lthafawefisruvhitaiiosnw tHefialludrianisiienzyd

o &
ANUNIZUIUNIMU

1. Mmseasky Contingency Lﬂ‘aﬂ'iw"mm Viotation ViluiSouifisunu
sruUAaUmNIAAa A3 Lia TWHA

2. LU Scale Load HasHy uﬁfaﬂ’hm’%‘aaﬁmﬁ@"lﬂﬁnﬁﬁmiﬁfj
sruUIr oIS INALE 221122768z 2750 agﬂmzﬁ'uﬁuaui’u'lﬁ'
nio %oqmjmmwaomﬂﬁ'u Scale Load WufilAafeazRansonidiwn
anudasnsias N nduluomae udndasmiiialwinfildaalssuy
a]:ﬁuﬂa"ﬁm’lﬁmaﬁuﬁﬁaﬁamayl'lm:ﬁuﬁuau%’u‘lﬁ’lm:ﬁwﬁo

3. ud¥hdnwn Dynamic Performance sruufiaaaaisaiiiaWindr e

- . s o e " a sd o
lWﬂﬂﬂ'\ﬂ'ﬁllﬂ'N’Uﬂ\'l power NU& Gen IR Neneandsn Gen TNIUA

U

amazUIndlandaly



88

A o da &
5.3 MTANBILARYSNINBDATDINNRA AN ARG Inal

= . . £ r as
lumsianzdluaniz Dynamic waz Transient lwnsanwaviliseziha&ina

s H x

- : 0 F-9 ﬂ‘; [ as L L v ] s A a AI
aﬁmmm?aamma'lwﬂﬂmnamag 6 vamonu jeun vs 38033 Fuiwimiaies
filalninezfans dHuimieany 5 U8 §8(2007,2008,2021,2023,2041) (Hulwiaias
-] — d. L) v L AI -] - 1 d. ﬂl L} ; i b
tfialWihiegindrivimeaSesiifia Wi nininiganagluiunéoany (Local Area)

-] ° . & & A A
nsanvnsiaesszuuluane Dynamic Hazaaniilu 3 N3t Ao

1) M3ae9szuuluaniie Dynamiclamsfiliinanaas wisaaniilu 3 nyd fs
N3N 1.1 Ane RRSG M 38033
1 o F o
N3N 1.2 8999 SPSG NUF 38033
NN 1.3 §ARI1G HF 38033
J o A' 3 A‘ ﬂl a -3 ' -3 LY
Fnmiinass=uuilaimsiuieIaviaiia I raneazsia W luszuy

(=) F" 1] = d’ 1 y [ = e l;d 1 [ s
ns 3 sRelwpasfibitie faut tadnndiaTosiima lian ndddina s omas Wi

P2 -

fiiwnaviohivaseiosmdialiindalndiidonansemdaiesaariniia iWinan au
niolidan

2) M3daapsssuulnanTi: Dynamic vmsiilfia fault wyuTIaa1n (Temporary
Fault) lagdapamsifia fault Suita 38033 (ieastiia Wi lng) w
JTUEIAT 5 cycle WRILARsTWaRApan ulvnTiasseandn3 niifo

NN 2.1 fen) RRSG M1 38033

3

3
o -

Nsdif 2.2 BaedSPSG itia 38033

T

< =

NIHN.2.3 G99 IG NUR 38033
ﬂll ° r=1 » nfl' o =y [} o J pu T - o =
LWaMITFANHIIT LJJE]i]’]ﬂEl\‘!ﬂ’]ﬂﬂﬂw8ﬂﬂllUU‘ﬁ’lﬂi’\’JﬂJuﬂUﬂLﬂiadﬂﬂLuﬂ‘l‘N‘N']

@ ) ar L ﬂl o o~ A |J ar L\ ) Py L - | [
dalmi  (1J538033) uaumseduila Fhealmitmanrinaudhgamasunildnialy

v
= A e

d‘ a = = ﬂ. I3 = gt -:rv h g " 1
LWE]’]LﬂT’l:“‘ﬂ'J']&IJJlﬂﬂUS.ﬂ']W'UﬂJLﬂSﬂ\‘]ﬂ']luﬂﬂ"l@’llﬁlluﬂ'][J ANNINITTIUINILT) e

e (a' ar .:Y o~ A' o =S o .=|' 1 e v = 1
mﬂwaamnuauummsaonmumvlwﬁwmauqnag'luusnm'lnamuaummauauaaamo‘h
.a' = ' -ﬂ' o “ a |¢r ] ] ¢l' o = O d.
Wolunmamesaviuaasmiiia Wid lniifidanansznudainiasiniia Wi aue
ptinals

3)  mieedszuvlueniz Dynamic  lwanifewWasduuunnas
(Permanent Fault) lapdiaasnisiiawaasntaeIasiuiialwiarlvid (U838033) 1ilu
sruziaan 5 bfa udihmsdae (Trip) apdsaan winnssnasadu 4 nedi As



89

ge

a

nIA 3.1 an) RRSG AT 38033 (Uam L1 L2 L3 uaz Lafiazidu)

{e

N3N 3.2 fang SPSG AINA 38033 (Uam L1 L2 L3 uas LAazidw)

3
= =

n3dif 3.3 fam IG AiE 38033 (Jaq L1 L2 L3 uay Lafiazidn)

te

o

las L1 88 sodsiidauseninas 38033 lUMspsenils 2706

12 fa sod@iiboutswindy 2706 lUSispsani® 2705

] »
- .

L3 fa spdamiBaysswinnda 2706 lddsspasita 2211

h.

a

L4 fo enpdefiBousznineta 2706 ldimassila 2276

- o =S ¥ A o P & J o

IAAYIIMIANINT  LlaTaaInIAeWeaaULUN1IS (Permanent Fault) 2uh
wiassiia Wihaa v uddaiaTosiifiialwihde guiaransznuegnls uazfansan
= I = a o =y o = ] a [ ] o d'
fanavasnnuiiiafissmwuanaisainiiailiisraugialuuialndifoalaeies
o o e 15 «t l': a d' 5 o s .A’:u - | P=1 .
fdia T inaiu dnmatiszaaedsarindia Wrhaalniiddnlliaiivsnneae
wia Ly

5.4 HaN1ILAIIEN

ANTUADUNNINATER M DASTUIUTIIII AN wohuSuaimarzaulunns

o & - Py o o A a i § =3
faanaiovrunalninealni fia 1 PKC 2706 Tiawe 20- MW LILaI 3 MHAMNTIATIZR

] '
=t a

contingency RRMFARNEATNIE transient  and dynamic LLR:\].GTNaﬁmm:mlm!ﬂ un
- » . dl - J a s g ﬂ' 3 = e ) ' ar d.
fiafn violation “fiLAaTuaIRAIITIMIAaaanIaitie IWHINaIaaad Maaussaui
Ynmsanwate leanmiitasA. cantingeney WL N21 A1BRAINANIAAAILATDY
fudla infhaalmid luluszpuszagitanlsvassddausidulusnzandu ludmves
“ L3 = =) - ° = @ ] ¥ iy AW va
myiansianviliaiissmnvasaiastiuia i wilusnnibynamic i nanleada
A o = I A oo . <
LANNITUATIZUNENIISNINORITYNIU (Fault Condition) WUUTBANIN (temporary fault)
st uiia Iwidalning 3 sl Ae.uuy RRSG, SPSGARULIY IG Masanauiing
gmzUndlenasnnninadpianisfiiiagasuniusananizuy  uazhisganansznude
o A’ o o g d' ::i' 1 ~ = LY ] L% a' o = a .A‘ 8
Umeaviuiia iWieaugfiegluuinondsinuivimaisaiuia Wi nai aniw
MR TTARan s ITunIu (Fault Condition) WLUDTIS ( permanent fault) wWuin
A‘ o = a AS . =3 L [}
iwdsariufialwihuuy RRSGuszuuy SPSG sansnnauiiganizundled uazlisms
nznudatmadasiufialviaidug  uddmnsfiaveaniosiudiaiiiuwoy 16
v ] s~ o A ' o, ay v A A o o
uwi indesiudiaWihda iz hisuondudiganzdndld Wssen ndesdiiie

1WHWNULY Induction Generator 3=6199N713 Reactive Power N3zUIuMIM1am vinlwuss



90

]
G

valndifnsanss windeaslugafiszuufiliduas a1arhiussduan (Voltage Collapse)

ITTUVEN e

=3 [} . !‘; nﬂl o ry a J (]
NNMIANTERnLI  lumfesusdsstuia i lnin s 2706 mag'lu

a4 ™ ~ A v - o o P - o e a
ariusanidsunilacnsznfonld wisstuilaWihviia RRSG Wasnnmanziuiagau

2

da g 4
nflagluiun
5.5 DalANOUNE
A’ I - '3 - P A’ AI.
Pndiamlarnvazidlunsiiansizuulanianfinwianizhuinig

@ = A | a & dd P [ - & -
azwaanidsaniady R I N NUABUUAEAIITRN I T U URRIINMIAAAILATDY
[ [ ar . s - “-‘0 Ail v dl' o Y a :J [ L
Ausia Wi lnaiduuuusie s dunanle fAa wiasmithaWia naftasvinldszuy

1 o a x pMas g A v va (2 2 ad a ’
lifliafivsnmaanudaarindaimonusliiianlys Adanmanimaudludygwdindn

d - J
gaadads:lpminldluanian



91
ussmInnIa

[1] Jan Machowski, Janusz W. Bialek and James R. Bumby “Power System Dynamic

and Stability”, John Wiley & Sons, 1997.

[2] Haddi Sadat, “Power System Analysis”,McGrawHill,2006

[3] K.R. Padiyar, “Power System Dynamics Stability and Centrol”, John Wiley & Sons,
1997.

[4] Chai Chompoo — inwai, Wei — Jen Lee, Pradit Fuangfoo, Mitch Williams, James
Liao, “System Impact Study for the Interconnection of Wind Generation and Utility
System ” University of Texas-at Arlington;-2004.

5] 1wngns sssuifas arsierewszun Wi lag 3 T0sunsu PSS/E 1Aal5nunmu
5:u=§u‘lumﬂn§oqu uazUSuaima ¢, madT Aganisy Wi emsianiTumand
aodwna laBwIzsa NN RN 381N I, 2547,

[6] S¥ws danguysslaviant oaavlnmana, msnsaisTnwszuy Wi aslaois

wdndanaifin Usnarfiwns,-meds deansre i anedainsumaad soniu

imalulafwszasuinaninmnwiainnely, 2542,



92

MAHWIN N

Madaamiiiiusge walfiansmaesiusanidzaniia

gt IWAIU9g9 wAITTENNT U7 2704 NR1 USIAUTIBKY
amﬁ'lvdﬁ’umglq UATIITRUIZ 1R 2703 NR2 WsIAU118KV

sn1illWiusoge y3sud & 2705 BR W3 aw115KV
aonitlWiusags giund 1182707 SU  u390u115KV
aonitinidsslaudy Ve 2276 PKC-2. 390 U22KV
gonit Wiz lauds U 2211PKC-1  USIAH22KY
sonitiwiusogadsslaugt i 2276 PKC-2 1336u22KY
sonillWiy3iug Ui 2209 BR-1 U590%22KV
soniliWiyisugd U 2210 BR-2 U39AB22KV
aoilinfussgegiuns V& 2707°SU [U39a W145KY
amitlWiussgedong UF 2750 SKA U336 % 115KV
sk IWihaSuns 118 2213 SUA-UsIain 22KV
anitwiigiund D 2214 SU2 U390 22KV
ao it niusegeslau vE 2715 PYK W96 115KV

prpsi— A by
T59TWw 20 MW NRaaslna. 18 38033 uTdan 22KV



ANAHWIN T

amﬁuiagaua:mﬂdo‘luszu‘u nnle.

93

uauauIWEKY) amillwiusogs L
VIWIU(UAY) wurandouiiag 1/ (ar-Alawer)
LUAUATARN
500 2 3450.0 411.1
230 12 14200.0 805.0
115 - 25.0 -
T 14 17675.0 1216.1
MAnan
500 5 5200.0 1878.8
230 21 11893.3 4006.1
115 45 5614.8 2851.0
69 1 33.0 46.1
I 72 227411 8781.9
mansiussnidoaniie
230 12 4100.0 2050.7
115 37 3913.0 5286.0
51 49 8013.0 7336.7
mald
230 12 4366.7 2637.9
132 - {2 133.4 87 3
115 18 2379.0 2719.8
300 (HVDC) - 12 348.2 23.0 3/
kPR 30 7227.3 £389.3
mawiia
500 2 3800.0 1143.0
230 7 3900.0 3295.1
115 3N 29595 29353
PR HY 40 10659.5 7373.4
NN
500 9 12450.0 34329
230 84 38460.0 12794.8
132 - 1334 8.7
115 131 14891.2 13792.0
69 1 33.0 46.1
300 (HVDC) - 348.2 23.0
TINNINUR 205 66315.8 30097.5

. . o q o & d . { 3
nnoAg 1/ hirundoulssiisunszug Wiisniniasdiaussndaudasfias idud e TFululse I

2 arlanen uar awnasdna: Teiusulu sW. auneuseu 115 kV Uas 230 kV La3

3 anupmepdan g, ludeuan Tno-unade

unasfian : dhonaunuszuyni




e W

ﬂszmgtﬁw

a € a

wispfiuauni DAATIwyad (i)

U
a o o a

MNAIuY 10 Unueu 2528

9
'
=

fing  39/1 0. 1Ay AU 8. 1089 3. FIVAT 90000
JuTuiTENANIIAaudn  nlsnFou anniIs 9. s
AWTHITHNANAaway nlsaSyn UWNITIND 9. FIUA

e-mail shaman king104@hotmail.com tel. 083-0718004

wibFawar guenma (Hlaw)

Lﬁﬂi‘uvgﬁﬁ 11 TIng 2528

ﬁag 50) u.12 e 7AUF, 0 6N 3477031150

IUTUSBIL EnaanenEanh S wlsTaanin e A 2.§3unT
TS uan e aanaag 015G SR NS AFdund
e-mail._pomnocoke@ hotmail.com tel..087-8766656

w37, Uwanie (Heu lam)

(Reunsh 13 thitnal 2528

ﬁayj’ 833 110 WueIzuA 0 1118 9/ 4A3TIRNT 30000

QT WA THATR Y akARaEn SBURTE 90 1393 ENAINENSY
AARTINTAN

e-mail “porm._dna@hotmail.com tel':086-6070141

WIHWANT NHITI (LUW)

e Tuduns 9 23 funew 2528

'Fi'agJJ' 888/67 Wi 4 ﬂy;ﬁms;aﬁmnﬁn.ﬁuiau KY9ARBIRIVUIZIA LA
A1ANITLY NNA. 10520

wTwispuAnmaenduLazaoutas 91n 1593w msaumanend
UMUK ANY.

e-mail animation ccsben@hotmail.com tel. 089-1083344

94



	1Title Page
	2Abstracts
	3Contents
	4Lists of Illustrative
	5Chapter 1
	6Chapter 2
	7Chapter 3
	8Chapter 4
	9Chapter 5
	10Bibliography
	11Appendix



