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51 $#hFERD

5.1.1 i

A& A% 4o £+ PLI B % 2 DSA tool % i #4450 35 T 40 B %
BHERR BN FREED » ¢ 25 T8 S8z Bp) - Bk Sk i
BEAGFH2 PRERT S LA PRI BRI P AT T
f R K A A A AN 0 34 & 18 T IR A R AR (Y otsa)
o 3o Ak (Power flow data) ~ & & 3 4 4 (Dynamic data) ~ UMD(User
Defined Models) ~ % 4% 3 # 4% (Monitor data) ~ *» 3 35 4 (Switching data) >
A TR AN RS RE R T RSN A S A RPN FEF R o A

T e NEo

512 f %4l »

1. B w i 42 (4 {r)iR]33(Open circuit saturation test)
2. EHEE(T'do)iRl (T do Test)

3. RERAFEAVR)S IF BRI

4. V/Hz *3+] Bip#

5. ¥ frd (Dashpot) o fF F Bopl3R(1Eg * 0k 4 %)

S BT P

6. d % HPFEMVAr R R)

7. q#hFECPIFEG > MW CUS A Al

8. IMixf i\fvg\ PG> MW ~ MVar ﬁﬁ\ )

9. m»r F R A K(F B RELREA F) PR

10. ﬁx li&_@vkﬁ T+ B (Under(Minimum) Excitation Limiter):p|:#
11. %3 @11@ *T4] B (Over(Maximum) Excitation Limiter):p] &
12. 2 4 & %48 = % (Power System Stabilizer, PSS)ip|:#
B.mwﬁﬂéﬁ%%mw&& IS = ol & SEE )
14. 3 89 1F BRPGRE
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15. RapdPERFRIGRA(E 5 k4 $lesg )

16. i {8:# & M E(droop) Bl 3 (W ig * »-k 4 8 )

17. %4 j;(Steam chest) P ¥ F BR|RR (3 * S0 R fRid )
18. @& »xr & % & P&

513 && ALK

1. B w i 42 (4 {r)iR]33(Open circuit saturation test)
2. BB (T'do)ip| (T do Test)

3. d b FHERIEMVar #7{E %)

4. q P FECPRERGER R MWf”i\pi‘E@ 1)

5. i @& Et > MW s MVar 9 325 2)

o @71‘3’4,: f‘-’/ ﬁi/? \:é‘

6. TERIEFEAVR)H IF R

7. @R LA (TR M U R R AT )RR

8. V/Hz *T4) ®p|z

9. l'&@v@ *T#] B (Under(Minimum) Excitation Limiter):p| &
10. &3 @v,}?:z L4 B (Over(Maximum) Excitation Limiter):P|:#
11. %+ & 548 T % (Power System Stabilizer, PSS)ip|:#

b

TR TR BRI
U.WI§§W§$$W%R%$’§ SR S
13. A& 89 1F PR

14, Kbod pFRRIR(R 5Kk 4 g )

15. P b A= a&(drOOP)iE'Jéi‘(fiiE PRk )

16. % e (Dashpot) P¥ I % Bop|3E (g * 30k 4 {8k

17. }frﬁ j;(Steam chest) P ¥ F BR|RR (3 * S0 (R dRid )

18. LES LI el

52 i = i BB (* tsa)

EEFTWEER SRR RS PR L RERR ) Y RE
R B (Fotsa) 0 22 2 AR BCEAL 2 F R F A % & ok (Mandatory data)
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2238 B2 7 44 (Optional data)= f& > & & F - T’ilﬁﬁ%l)‘ CERTHR BL
»F - & o AR S5 SrE %mm;@kg;mzéfﬁ: #3 2. q phidkc
Mﬁﬁl’“ WoB o AT A OB s0)F 0] A 4 2 P8 T Sk
Rl iz T T e 45k P BRemnrEend - L
ﬁ‘%&%(*.tsa)i L~ T4 i T A Power flow data) ~ # & F AL
(Dynamic data) ~ UMD(User Defined Models) ~ % 4% F #2 4% (Monitor data)
<7 = TR A (Switching data)w 8 T AL 4% o H7 A5 BB AR (F.tsa) 2. 22 4 22 S fBHh
FRITAZIT T G PP o

<l

A\

[ L% % %46 80k %309 } [TSAT8.0] 1 —#3
Output Files = Takuan-G3-DX  (pynamic Data}

l [Base Scenario] Format= PSS/E
{Scenario Description} File= Takuan-G3-PSSE
o~ = < ak ile akuan .cdyn
| ZRERAR EREEEY 1 Title = Takuan-G3-DX File = Takuan-G3-DX-
l Author= QiangHan EXUDM.dat
{End Dynamic Data}

{End Scenario Description}

[ 3.3 A Power flow data ]
l {Scenario Parameters} {Monitor Data}

IVIax g?eragor speed deviation File= Takuan-G3.mon
lowed=0. {EndMonitor Data}

2k T Al
[ 4.5 A Dynamic data ] {End Scenario Parameters}

(| {Switching Data}
{Powerflow Data} File = Takuan-G3-DX.swi
- TAonitor dats . .
[ 5.i% A Monitor data ] File = Takuan-G3-DX.raw {End Switching Data}
p ; Solve Base Powerflow=YES
{ 6.3% A Switching data ‘ {End Powerflow Data}

B 5.1 97 i WO A2 s #3 9 6

7 Ak BER A (Hotsa) i A P FT 8 A SRR AR

—. &> TSAT

File—New—Next
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TSAT Cage Wizard TSAT Case Wizard - Powerflow Data

+ Create & New TRAT Case ~ Mandatory Data
(3 Powerflow IC:\DDcUments and Settingsddministrator\by Do X

Powerflow Format |PFE, PSF ;I Edit in PRAT |

— Optional Data.
Browse ... |
Parameter File Create ... |
a I~ Solve Baze Powerflow Before Simulation _ Edit I

Chutput Files (If Blank, Caz File Name Will Be

Cancel | Next = |

—. Edit *.tsa
TSAT Scenario Edit Window - Scenario Data

Seenarin Data

Dieseription
Parameters . .
Pawerflow Data Y ou can select one of the stems from the left to customize your caszs,

Dhymamic Data Scenario Title: Takuan-G3-FC

Monitor Data

Contingency Data

Drmanmds Repressntation Data
Transaction Data.

Sequence Network Data

TSAT Scenario Edit Window - Description

- Bcenarin Data I it
Description
Pararmeters Optional Data.
Powertlow Data
Drymanic Data
Mondtor Data Title | Takan-G33-F3C
Contingency Data
Drmamdc Representation Data
Transaction Data. -
Sequence Network Data Aufhar |Q13ng Han

TSAT Scenario Edit Window - Parameters

Parameters

- Beenarin Data
Description

Security Critersa lSimulaiion Conh'ol] Madel ] Transecﬁon] Early Termination | Sequence Network
Powertlow Data.

Drmanmdc Diata

Monitor Data Security Criterion. | Transient Stability =]
Contingency Data.

Drymsic Representation Data, Transient Stablity Criterion

Transaction Diata Stability Margin |0.00 %

Sequence Network Data
" U Buring Margin Algorithm
(o Tz Angle Margin Llzorithm

- 13-



TSAT Scenario Edit Window - Fowerflow Data

- Beenarin Data
Description
Parameters

Drymanndc Data
Mondtor Data
Contingency Data

Drmanmds Repressntation Data
Tranzaction Data

Sequence Network Data

TSAT Scenario Edit Window - Dynamic Data

-1 Beenarin Data
Dlescription
Parameters
Powertlow Data.
Drymanmic Data
Monttor Data
Contingency Data
Drymamdc Representation Data
Transaction Data.
Sequence Network Data

TSAT Scenario Edit Window - Contingency Data

- Beenarin Data
Description
Parameters
Powerflow Data.
Dhvmammdc Data
Monitor Data
Contingency Data
Drmarnde Repressntation Data
Transaction Data.
Sequence Network Data

TSAT Scenario Edit Window - Dynamic Bepresentation Data

- Bcenarin Data
Dlescription
Parameters
Pawertlow Data.
Drmarnde Diata
Monttor Data
Contingency Data
Drymamdc Representation Data
Transaction Data.
Sequence Network Data

Powertlow Data.

Mandatory Data
Powertlow | 20804 Tk M imlate’ Taknan-G 3-FSC raw Browss ...

ﬂ Editin FEAT

Powerflow Format PSS/ RAWD Rev. 30

Drymammic Data

Mandatory Data

Drymarmnic Data | doun 38 tmulatet Takuan-G3-PE3E dym Buovwss ...
File(s) denn 3 irnulate\ Tabman- G 3-FSC-EXUDM daf
Edit ...

Create ...

Contingency Data
Mandatory Data
Contingency ; 3. i
Fikty) {0804 Tadoun S imlateh Taduan-G.3-F3C awi Browss ...

Edit...
Coeate ...

Name Option W
Ciptional Data.
Must-rom Browse .. | Create ... | |

Drmarnds Repressntation Data
Optional Data
Drymamdc Representation Browss ...
Diata. File
Edit ...
Create ...

Name Opticn. | Bus Number  +

- 14 -



TSAT Scenario Edit Window - Transaction Data

- Transaction Data
- Beenario Data
Description .
Parameters Optional Data
Powerflow Data Transfer File | Browss ...
Dnmanmic Data
Mondtor Data T |
. Create ..
Contingency Diata 18
D ir: Representation Diata )
i Parameter File | Browse ...
Sequence Network Data.
Create ...
Interface And Circuit | Browss ...
i
TSAT Scenario Edit Window - Sequence Network Data
N F—— Sequence Network Data
Diescription
Parameters :
Powerflow Data el e
Drymarmic Data, Sequence Network Data File Browss ..
Mondtor Data
Contingeney Data o -
Dym.mlc Represntation Data. Format D

LTS =3 T S SR A ’r—-ﬂkgbps Br 2k A TR IgH

T A BT R A raw) 0 o) 5.2 f1T T 4 PR T AR
feerd S E-#3 7 4 8 m?ﬁi’?‘ ] (Takuan-G3-DX.raw) » H © {#i5k%
RAstcE A Cfraw)d Bl A L T TR e s Sl B Pl e T E
BB L o dmp ’%Eﬁ%ﬁﬁb |5 5 ¢ L

»

[ 1.zZ 32 Bus data J

]

[ 2.7% & Generator data ]

{ |

[ 3.2 A Transformer data ]

!

[ 4.28 A Area data ]

!

[ 5.38 A Zone data ]

]

[ 6.35 A Owner data ]

Bl 52 % 4 i in TR b A
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2 5-1 - #3 T 4 w4 F 5)(Takuan-G3-DX.raw)

N \

0, 100.0/R AVVD VER 20
THIS CASEWAS SETUP FOR MODELING Takuan-G3-D>X

703 ,'GEN . 132.80.2, 0.000, 0.000, 1, 1,09755757,0.2020089, 1

20000 INF BUS ', 230003, 0.000, 0.000, 1, 1,1.005755, 0.0000, 1

8]

7033 °, 8275, -47.085, 999.00, -999.00,0.9755757.0.2020089, 280, 0.00150,
0.19200, 0.00000, 0.00000,1.00000.1, 1000, 999.00, 0.00, 1, 1.0

200001 ", -8.275, 48.58584, 999.00, -999.00,1 005755, 0.0000, 10000, 0.00000,

0.00100, 000000, 0.00000,1.00000.,1, 1000, 899900, 000, 1,10
8]

20000, 702,01 1,11, 000000, 000000, 2" ' 1, 1,10

0.0, 0.0625

1.00000, 0, 0000, 2260, 3260, 32.60-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000,
33, 0, 0., 0.

1.00000, O.

0

1, a, 0.00, 1.00 Area 1

0fENDOF AREADATA

8]

0 fEMND OF VSC

1, ZONE-001 !
FEND OF ZONE DATA

Ovwner
/END OF OWMNER DATA
{

Lo_.00 ©

1 > Power flow data 1 th 77 8 4 Fain 42

. % PSAT P f s i = B URin ok A R

File — new project> # % T AC Bus— Edit — Insert New Raw & * & *2
TP oFE T Add > £ # Generator > 3% OK (@ " T n 2 ¢+ 5§
) -

T — X Bus Comnections __________[x]]

Main | Nomber  |2000 irea |1 Areal [=]
— T Harme INF Bus 230 zone i znnel : j
Heme INF Bus 230 ner e
Bacel 230 | Type [m] Bus 1 [ Bus 2 |
Equipment Namne | Select Element

Tvpe s

Voltage KV 220
Vaoltage p.u ’1—
Voltage Angle [0

Ares 1 | dreal J 2 | s
Zone l [Zonel [=] :
ovaer |1 Gumerl = Add Delste Properties |

mE | mw | Closs

- 16 -



CHT WA AT

N

E 4 ATH O T 1818 0 4% Properties (3

Z_» 3% Close °

Generator Properties

)

;B

T W T AT e

X

Generator Properties

Main ] Impedances ] Main  Lnpedances I
Bus Number 2000 Generator Resistance ]
Bus Name INF Bug 230 Generator Reackance 0oL
hin) Biaz MV L 100 Transfarmer Resistance 0
Status In - Base kY 230 Transformer Reactance [
Bus Type Fwing Bus Transformer Turms Ratio 1
Generstor Egnipment Name |
MW Output i} MVAr i}
Mazdinmum jei=le] Mavdimr jei=le]
Minirmn -903 Minimm -a0g

Open MV Ar No -
Termninal Bus Remote Controlled Bug
Valtage 1 Number
Upper 15 Narne
Lower 05 Voltage

Diesired Valtage 1

MV hr Share 100

N L2l

2 R

—\

AC Bus Properties

& | Buz Connections

L l Number  [703 Aea |1 Areal =
_— 73 Wame GEN 165 Zome |1 Zomel ]
mmober
O 1 Chyrnerl
Hame [GEN 16.5 o [
Base KV [16.5 Type D Bes 1 B 2
1 Tenerabor 1 GEN 16.5

Equipment Name |
Tupe |Gen. Bus ﬂ
Woltage k7 |11EI
Voltage p.u. |D.9?58
Voliage Angle [0
Area 1 [ real J 2 | 5
Zone [1 [Zonel [=]
Owmer |1 Gl - 444 Delete Properties |

e | mw | Close

Edit — Insert New Raw (22 = ¥ %/ d) > 4245 7 7] F AL

-17 -



p__l'_‘]\

3
F_*

PR
;€ 280 MVA

= Fs_E

Generator Froperhes

16,500 V (16.5 kV)
B LT STES
1 828 MW

4
11 -47.09 MVAI( & )
& 16.10kV (16.1/16.5 = 0.9758 p.u.)

¥ Add > £ # Generator ° % close

i %‘Tiﬁq VR R t& i # Properties (3
Z_» 4% Close-Base MVA — % & % # T3 2.5 € ©

Fh o TR R

7 AR AT

a%wﬁ»fw L oA

X

Main 1 Impedances ]
Bus Nomber  |702
s Name GEN 16.5
i) 3 Blase MV A 280
Statos In - Base k¥ 6.5
Bus Type (Fen. Bus
Generator Equipment Name |
MW Output 828 M¥ir -46.7384
Mazeimum oo Madmmr EEE]
Minimun 1] Minimun -999
Open MV Ax Ho &2
Terminal Bos Eemote Controlled Bus
Tioltage 09758 Number
Tpper 09758 Namne
Lower 09758 Voltage
Desired Voltage |0
M¥hr Share 100

wn

Generator Froperhies

]

Main Impedances ]
Crenerator Resistance
Generator Reactance 0192
Transformer Fesistance [o
Transforrmer Reactance o
Transformer Tums Ratio T
B

- 18 -
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h, 22 REFTH
FREHNEB2 U PERHRRE > 5 T Adjustable
Transformer Edit — Insert New Row (2% = % /B %) 3= T INF BUS i&

REAE G BT AT R

E| Adjustable Transformer Properties

Set AC Bus 1
Madn ]Impedancesl Cumml.sl MVL Rahngs] Flows ]
Subsystem |<P,]l> j e —
Bes Z Nurmber [200n0 J [7n3 J
Hambex | Hame | Base k¥ | Type Hambex Naume [DKF Bus 230 [GEN 16.5
W5 3EN 15 165 (en. Bus
D Base MVA 100
Status In A Metered End From -
Section 0
Transformer Equipment \
Tap Ratio
From Bide 1 From Side Max |11
£ b3 To $ide 1 From Side [E]
Search Ratio $ep 0.00825
Bus Number Phage Shift
3 [ R
Bius Nae To nse WHIACards vse #and 7 — ’ e 0
b inimmn 0
0K Cancel | )
' o

Adjustable Transformer Properties

3

Adjustable Transformer Properties

Mam Impedances ICnnh’n]s] MVA Rah.ngs] Flows ] Main ] Impedances  Controls WMVA Raﬁngs} Flows ]
Series Impedance
Resistance ] Reactonce  |0.0625 Control Controlled Voltage -
Correction Table v Add / View Correction Tables.. | Hide
e Toltage Control
Conductance Susceptance Bus Number 20000 Filtage 100575
From-Magnetizing |D |D Bus Name INFBUS 230 Tppex 15
To-Magnetizing |0 [@ LT 0.5
Charging [0 [o M¥ix Control MW Control
MY Ar 48.5865 MW Flow -8.275
Uppex 0009 Upper 9005
Lower 2000 Lower KT
il el

-19-



Adjustable Transformer Properlics @ Adjustable Transformer Properties

Mo | Lpedances | Controks M4 Ratings | Flows | Main | Impedances | Controls | MVA Ratings |
Rating | (26 From-Bus To-Bus
Rating 2 326 MW Flow ] 1]
Rating 3 326 MYV A&r [0 [0
Rating 4 1] Current Flow il jo
Rating 5 1}
Fating 6 i
Rating Group |1
[ ] = = 1w |

F#FE T 16 > Solution->Solve $4 17 T 4 i3t & » 35 & = {4 » File>Save

Powerflow %% 7% pfb #§ o

54 2§ TR A .dyn)

WRERAZ P 575 T TP ey Sy BRlemin, i d 2
A RPIEREL DN SRFR %%% Rk SL gl e PSS
E FHceodod 52 Ao B #3 B 57 5| (Takuan-G3-PSSE.dyn) » ] 5-3

ST B B R TR 2 AR AR o B HORSRE S T AR dyn)F b
PF S 4 11a3-Talin-G4 £ Takuan-G3 #-#5% 7 Ah dyn o b p F &y

i 2
EARFITHRAL BT R RGP WP o ) T E S EIEER o

Z 5-2 .- #3 ¥ i 4% F U] (Takuan-G3-PSSE.dyn)

/ Tdo T'do T'qo H D Xd Xq Xd X"d Xl S1.0
S1.2/

/0703 'GENSAL'3 139 .051 .112 4.5751 1.08 .64 .29 203 .1 136 463/
Database

/0703 'GENSAL'3 139 .051 .112 4.6851 1.08 .64 .29 203 .1 136 463/
Document

/

0703 'GENSAL'3 154 .035 .05 554 1 1.21 41 24 .16 1215 404 /
Validated

/

/ IUELVOS Tr Vimax Vimin Tc Tb TC1 Tbl Ka Ta
Vamax

-20-



Vamin  Vrmax Vrmin Kc Kf Tf KLr ILr

703 'ESST1A' 33 1 0.02 150 -150 299 14951.0 1.0 500.0 0.003 150 -15.0
51 -49 0.09 0.0 2.00.0 999.0 /Validated Takuan - Unitrol 5000 Settings

/

/ I Tr Vimax Vimin Tc Tb Ka Ta Vrmax Vrmin  Kc
Kf Tf
/0703 'EXST1' 3 0.02 150 -15.0 2.99 1495 500 0.003 5.1 -4.9 0.09 0.0 2.0/

Validated Takuan - Unitrol 5000 Settings

/0703,'SCRX',3,.607,.824,192.2,.011,-4,4.4,0,10/ TAKUAN #3  Existing

/

/IBUS I IC1 ICS2 M N Twl Tw2 T6 Tw3 Tw4 T7 KS2 KS3 T8
T9 KS1 TI T2 T3 T4 VSMX  VSMN/

0703 PSS2A' 3 1 0 3 0 5 1 20 20 00 20 00 20 025 1.0 05 0.1 120
0.12 0.04 028 0.04 0.1 -01/

/

/ I TREG REG KP KI KD TA TB VELMX
VELMN GATMX GATMN TW PMAX PMIN D GO Gl P1 G2 P2
P3/

0703 'WPIDHY' 3 1.5 -0.031 9.5 1.14 20 0.1 0.05 0.045 -0.045 1.0
00 148 1.0 0.0 00 0.14 035 031 0.72 0.75 0.86 /Validated by 40 MW Online
Step

/0703 'WPIDHY' 3 1.5 -0.031 85 1.9 20 0.1 005 0.045 -0.045 1.0
00 148 1.0 0.0 00 0.14 035 031 0.72 0.75 0.86 /Validated by Load Rejection 1
/0703 'WPIDHY' 3 1.5 -0.031 8.5 1.9 20 0.1 0.05 0.045 -0.045 1.0
00 191 1.0 0.0 00 0.14 035 031 0.72 0.75 0.86 /Full Load

/

/0703, HYGOV",3,.056,.328,6,.05,.5,.167,.893,0,1.5,1.2,0,.08/ TAKUAN #3 Existing one (Full Load)
/0703, HYGOV",3,.056,.328,6,.05,.5,.167,.893,0,1.16,1.2,0,.08/ TAKUAN #3 Existing one (Tw Test Laod)
/ R r TrTf TgVelm Gm GnTw At Dt Qnl

/0703, HYGOV",3,.0386,.13, 8,.05,.5,.04,.92,0,1.5,1.18,0,.14/ TAKUAN #3 Validated

/

/0703, TEEEST",3,3,0,0,0,0,0,0,0,0,.02,.11,.33,.5,.5,-.5,.05,-.05,0,0/ TAKUAN #3

/

20000 'GENCLS' 1 9999.6 99.2/

(Lezwipie |
]
[ 2mupm s nik
!
(3 nEpa-kms 24 |
!
[ 43 » PSS A 3k |

] 5-3 8 f F 4 i AZ )

5

&
prits
=%
‘cavi (4
ﬁ
=
-
=5
A
\\\?{r
=
¥
i
o
hi
ﬁ
>
T
5
i
e
P
i
(O8]
-?'-
Tl
b
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# 53 Hogd i A AR (dyn) S & S8R

P21 AT TR R B Sk
EE S FRW | s | puE | PSS | jaiP 1R BE K
1 e i iR v UDM X X £ T’do(d $h ¥ B P 7 % )
2. AVR # 1¥ B iE 5% N \ X X 5 Te(Tr) ~ Ta ~ Ka(Kg)
3.d fhiRlE (T 7 ) v UDM v v 4 [Xds~Xd>X"d~T’do~T"do ~

kd

4. q PhiplFE (P ) \ UDM \ \ 7 Xq ~ X’q~ T’qo ~ H ~ Gov
5.k 4o B R R 2E \ \ \ \ P Tw(-k gz p 7§ #0)
WSTC
6.% F THF ¥ #pl \ \ N N RS TA(% BT F PR ¥ #)
SCTC
7.3% 0> #4385 LD N N \ \ KA H-R~T,~Qu ~ A58
8. B ML \ \ S N 1A Xcomp ~ Bzt 5
LDC
9.% 4 i %8 %% PSS V V v V 7 PSS %k
i

2T

L. Ié‘éii%’\?&%:ﬁ%&’d%%%%ﬁ, ' TdoAp e » % 2 BREL T iEIET™ 48 o

2. AVR%FE%}@F;»%:‘& L2 o2 ig,:i);q ﬁﬁ;g@;pﬁf’*TEo&“ﬁL@v B E
Tr KB~ Tp A AVR H I8 RESHRY 18R 5% RAEZ LEBRERE X ] o

5.5 UMD #(*.dat)

UMD #§ %_i& * —‘F,kfizﬁ fem B P2 E RN 50 Ehdyn B T AR
FW 0 FHE R Catdat o LS #3 BB P % o0 User Define Model
2_#% ¢ Takuan-G3-FSC-EXUDM.dat 3 &> H & i TR R0 #4222
#3 UMD Fh 1 % 4o 54 977 o2Lin N F gk 2 i A AR de T B d P o

[ LezuvDEg | [DSA 8.0 UDM|
i /UD EXC STARTS
703, EXCUDM!,'3 /DEVICE
[ 2.4 > Modeldata | IDENTIFICATION
'} 0/REMOTE BUS
[ 3. #§ » Block Type#? Parameter ] 0 0 0/REMOTE BRANCH
/BLOCK DATA STARTS
! 1,'YREAD', DLB', udmyread’, Takuan-G3-
[ 4.# > Input Model | FSC-VF.txt/
1 2, 'EMESOUT','E34',999.0,-999.0,1.0,0.0,0.0/
. /BLOCK DATA ENDS
[ 5#:EndBlock | 1,2/BLOCK INTERCONNECTION
] 1,REF',1.0, 1, TIME',1.0/BLOCK INPUT
[ 6. Link £ Save } /UD EXC ENDS

Bl 5-4 8 f T ALk R AL 8BS #3 UMD Hh P 5

_22.




B #3 e ©# F 5% o User Define Model 22 337 &2 4 B/ 42

AR FE 38 11 e % DSA Tools 9.00MODEL\udmyread.dll % . %
\DSATools_9 \Tsat\bin = » 4 it & TSAT = 3 {7 o
A& %78 2 D udmyread.dll 0 3% HCA A 2. # s 5 - UMD 4% Parameter-List

B RS R TARE SR @Y LT - E
bi,.]ggjiﬁgl/\ ) gﬁgﬁg],\ %ﬁis}%;{“ﬁﬁ?@”}r NERET e o

—. = UMD #7#%
File->New - 3 OK - i% #% Exciter {& 3%+ 42:% # Add Model

=4 UDM Editor

File Edit Model View Lawont Window

OE =
x|
=[] UDM FileZ dat
i i) LTl G gﬂ hd Mol
=
(¢ Humber 01U Hhats this?
................... Cancel ] OvermE LT
" Name [ Wind Generator
i (21 Shont Compensator
" Equipment Name (L1 Series Compensator
[0 Series Regulator
(£ System Protection Schemes

. E - #3 (Bus703)3 54D 3) > 4% OK -

Add Model

Model Type |Exciter x|
Bus 03
ull E
[ ok | Cancel |




= ﬁ%] » Block Type 2 Parameter-list
47 B Control Block > i£ # #« t$ — % Dynamically Linked Control Block >
** Block Type iia?J » udmyread > Parameter-list iia?J I I
akuan-G3-FSC -VETXT(F Bl4%) » 4 OK -

=123 Control Block

Gain With Limits

Integrator With Limits

Proportional Plus Integral With Linuts
Washout

Lead/Lag With Limits

Time Bwitch

Initial Value

Transport Delay

Sate Bpace Model

Nonlinear Fonc tion

Tramater Fonetion

Digital Controller

Analogue To Digital

Logic Controlled. Switch

Timer

Horsteresiz

Counter

Lead/Lag With Bypas:

Dead band

Feedback Loop With Ramp Circuit And L
Rheostat Lomiter

Domarndeally Linked Control Block

&' (I I I [ 0 0 0 00 00 (0 00 00 00 00 @ 00 00 @ @00

ow

Data For Control Type DLB

Block Name  |BLEI Help
Block Type ,W Biroeese
Parameter-list  |FRC-TF.THT Edit

0

Caneel

12 26 E R E EE EE

B

P4, 2% > Input Model

% %] A Input ® £ # REF, Time 4 » Model » Gain “,!;’Ki"é 1
=[] Input

) Compensated Voltage

Angle Of Compensated Voltage

Grenerator Accelerating Power

Crenerator Termninal Voltage

Angle Of Generator Terminsl Voltage
Real Part Of Generator Terminal Voltage
Imaginary Part Of Generator Texminal ¥ol
Feal Part Of Generator Terminal Current
Irnaginary Part OF Generator Terminal Cux
Crenerator Active Power

Crenerator Feactive Power

alue (REF)

Data For Input Type TIME

Sirulation Time (ZEC)

Crenerator Speed Deviation Jain

Constant ¥alue

Bimvlation Time | 1 oK | ] |
Field Valtage

LRI

plalainiaisiainiaiaaisiaiaiol

-4 -



BTN

7%£ > End Block

# End Block * #% 3 ’fi\‘g'ﬁﬁi%]t'z J ﬁia?J > Vrmax 999 > Vrmin -999 > Ery=1

() Compensation

3-(Z] End Block

() DC Exciter (E1)

) DO Exciter (E14)

& DO Exciter (E2)

& DO Exciter (E24)

& AC Exciter (E)

(¥ AC Exciter (B4}

(¥ AC Exciter (E5)

(%) A Exciter (E6)

() Static Exciter (E7)

() Static Exciter (ETA)
() Static Exciter (ES)

() Generic Exciter (E15)
(3 ACStatic Exciter (E30)
() =pecial Exciter (E31)
() Generic Exciter (E34)
2 Static Exeiter (E40)

CH Device Interface

Data For Exciter End Block Tvpe E34

Elock Name

FIMAK

7N, Link ¥ Save

$ Link {4 > B 4o
A E M =R AN
Woltage -
mwc-ltage_l-----

TR

o -

REF n ] B

| Dmamaieally |—————m Gemeric

TIME Linked Block Btciter

File->Save Takun3FSC.dat

i UDM # & F#Ah(*.dayF & »

22 Talin-G4(UDM)+* d.ppt ©

—™Em

-25-
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5.6 =2 EARF R AR(F.mon)

EARFTREBLRT F R RBELEREL T ERLERTEL
¥ E AL -4 mone %l 5-5 #5% égﬁiiﬁi%}’}i s 5 AR TR (*.mon)
F bl ek 54 ror L #3 E AR F 4% (Takuan-G3.mon) & + 4f
#4(Talin-G4.mon) & AL F A AN 7 ©
154 #3 B L HAT TR B

N

Takuan-G3.mon

[TSAT 8.X Monitor]
{Additional Quantities}
generator, Mechanical torque
generator, Field current
{End Additional Quantities}
{Generator}

703,'3"'

{End Generator}

{Bus}

703

{End Bus}

{UDM}

703, 'GOVUDM, ' 3', 'BLK1
703, 'GOVUDM, ' 3', 'BLK2
703, 'GOVUDM', ' 3', 'BLK4
703, 'GOVUDM', ' 3', 'BLK3
703, 'PSSUDM’, ' 3', 'Input’
703, 'PSSUDM’, ' 3', 'Output’
{End UDM}

Talin-G4.mon

[TSAT 7.X Monitor]

{Additional Quantities}
generator, Mechanical torque
generator, Field current

{End Additional Quantities}
{Generator}

1104, '4’

{End Generator}

{Bus}

1104

{End Bus}

{UDM}

1104, 'GOVUDM', '4', 'Gain'
1104, 'GOVUDM, '4', "'YREAD'
1104, 'GOVUDM', '4', 'T20'
1104, 'PSSUDM', '4', 'YREAD'
1104, 'PSSUDM', '4', TW1'
1104, 'PSSUDM', '4', 'KS2 T7'
1104, 'PSSUDM!, '4', TW2'
1104, 'PSSUDM!, '4', TW3'
1104, 'PSSUDM', '4', 'KS3'
1104, 'PSSUDM, '4', 'T8 T9'
1104, 'PSSUDM', '4', 'T9-2'
1104, 'PSSUDM', '4', 'T9-3'
1104, 'PSSUDM, '4', 'T9-4'
1104, 'PSSUDM', '4', 'T9-5'
1104, 'PSSUDM', '4', 'SUM2'
1104, 'PSSUDM', '4', 'KS1'
1104, 'PSSUDM', '4', 'T1 T2'
1104, 'PSSUDM', '4', 'T3 T4'
1104, 'PSSUDM', '4', 'VSTLIM'
1104, 'EXCUDM', '4', 'SUM'
1104, 'EXCUDM', '4', 'END E®6'
{End UDM}




| 1. Additional Quantities |

!

[ 2.3k Z_Generator data ]

!

[ 3.3k Z_Bus data ]

!

[ 4.3 >~ UDM Eap 3 |

Bl 5-5 & AR F AL 4h(*.mon) i A7 ]

Hinp G R ARACT B R ERE

—. E = * mon

A}

F Create 2 2 .mon £ > £ #% BUS—Add » #-p- #3 97 S in gt 4o » {5
# OK -

TSAT Monitor Data Edilor Monitor Data Editing.

Generator EWs | Branch | Motor | Loed | S¥C | Interfoce | Region | UDM | Gene 4| ¥ Specifisd Buses
Display
Individusl Buses 703
Default  ~
Bus [ Display |
£dd
Buses By Aress, Zones, Vicinities, or Entire System.
Type [ Location | Levels | FromK¥ [ To k¥ | Displs
£dd
Awailable Buses
Bus# Bus Hame add
]| [0 [GEN16.5
< > 2000 INF Bus 230
S _— Additional Quantities
o I
A1 Secusity Crite [~ Woltage Fi Rate
Enah?::lm riteria ‘oltage Frequency Ra
Conel
Cancel

. EBRT —JF% Voltage Frequency, Voltage Frequency Rate 4% OK > &% 15
MON #4 °

-7 -



TSAT Monitor Data Editor

ISAT Case Wizard - Monitor Data

Generotor Bvs | Branch | Motr | Load | S¥C | Interface | Region | UDM | Genc | ¥
Pfandatory Data
abviud Buaes Mouitor Data. (4, iz and Bettingsiid ministratonibdy D Browse
Bus [Display [ File(s)
703 o8
Edit

Eses By Areas, Zones, Ticinities, or Entire System. Name Option. |Bus Number v

Tupe | Location [Levels | FromEV | ToE¥ | Displa

Add Optional Data - Selection Of Reference Generator
4 Bus Hearch ...

< > I

5 c Additional Quantities

B I

Enllfaie]:&mty Criteria. v foliage Frequeney Fale

Cancel OK Cancel < Back Next »

5.7 =2 3 F R AR(F.swi)

“» & T AL (Switching data) 8 @ * ¥ Z W% FHERFE L TE B K
TPRBRE S ATREFEE SRR %7% F La*swio Bl 5-6 T &
R IARR S B #3 B RRBIE AN B 0 BB TART AR swi)
F ol 5% i 11a6-Talin-G4 &2 Takuan-G3 #5355 A% swi.ppt ° 7-im
N F R B E R ARACT G AP o

[ 1.3 % B J Takuan-G3-FSC.swi

i DESCRIPTION FSC TEST /
SIMULATION FOR 39.98333 SECONDS /
[ 2K T WiFT A ] PLOT 10 TIME STEPS/
[ REPORT 10 TIME STEPS/
{ 3% AW TR R J STEP SIZE  0.001 SECONDS /
INTEGRATION RK4 /
| NOMORE /

[ 4.3k i ¥ B48(RK4Y) ] END /

B 5-6 7 3 TR R (F.swi) i A2 B] 32 L= #3 BA BB RIGE T AR N B

SWI 42 #7782 ¥ Bein 42
- Create 2 2 SWI £ # OK ¥ {E Contingency’ 4% Add % = Switching

-28 -



Commands— OK » £ 3 OK » 275 SWI 4§ -

Contingency Editing Window.

Deseriptinn ‘Takun 3 DY test
Simulation Length: (50 Beconds =

Contingency Creation Switching Commands:

Plot 10 Steps

Pleaze Select One Of The Following Options: To Create Contingencies: Reporc 10 Steps
Step Size 0.001 Seconds

& Create Custonmzed Conh Tang The Cont Editor Integration RK4

" Create A Nofault Contingency At Time 11.516 Seconds
Remove Line ;2000 ;703 ;1
" Create Contingencies Associated With A Bus Using & Wizard

Thiz Allows Fom To Create & Croomp OFf

Contingencies With Different Fau.lts Located Axound

A Bus Faults Can Be Cleared By Various Clearance

" Create Contingencies Azociated With & Subsystem

Thiz Allows You To Create 4 Group Of Applicstion Of The Contingeney
Contingencies With The Same Fau.lt And Clesrance Basecass Analysis & ¥es O Ho
Option In & Specified Subsystermn. Transaction Analysis & Tes Ho

Concel | oK Cancel oK

S8 A FEBR L PR S To R R H R b

ﬂ*%ﬁﬂﬁﬁ?ﬁM%@%’i%?%ﬁ%&iﬂwiw’fﬁ’
?g@ iR 8 2 %@%mﬁﬁﬁﬁﬁﬁ@mw@&h T H AT
R R R B o TR L A BRSSP S T 2
Bl e B F UFE EAT

5}"5}
&
kS
g\

1945 PLI 60355 » Vo & Le 5 e B 5-7 9957 20 SO 5 B % o

\ .ef k I ef

> — | — S -

1+7.S
&) Bh ik 8, 2 e &) Bh 5, 2

F B R 5 R F B REM G E

ﬂ57 Vef" ef‘?‘z%iﬂikgﬁk
‘:; ':F’F&F% ﬁ-gsg(AVR)ﬁPbﬁz}@j/P é\t" B R /P'J Vefl;’i’ Ief ’ J'J‘? /P'J Vef
%&ﬁ”’%%f-%UDMﬁﬂl“N“ﬂﬁTpWﬁ%ﬁﬂﬂﬁﬁééﬁ
B9 R Lo BAp 02 L > ¥ 3% L 22 T ¥ 3 97 K2 Bomi s oo B e T

—\
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=« i : UDM KAlK
B £ dsa-tool 22 UDM  Editor 17 % #5537 B fe— A74% » B~ & &
Talin-G4-TE-UDM.dat - H % 2 15 2 SR & & K% 28Kk 2. > 4o

5-8 #5% » Fin 2 PP 4o o

YREAD LL BLK1
n | + + END E6
PT —8 & Dynamicall > 0.935 > " ace *Emn
Fia aTd o — AC Exciter -
/JAEMBAM 1{0939 + + : SEa
TIME AN !~ 0.0 REF /——| —
o / ~ P - B — ~ Block Type: E6
- \ ; BockNeme [EHE] \ % :-g
|‘ Data For Control Type DLE | 1 K [0935 | AEX/SE1: 5.21
[ T BEX/SE2: 0.51
I Block Name [{33TN0 I : Ty 00 | VSAT: 9.8
1, [083 I
| | BlockType [odmymed | I wax p—— | XOE. 151
| | Porumeterlit [Tl TE-VE. | I I XDE 00
\ , . MI¥ [0D VFEMAX: 9.8
- ———— I VEMIN: -0.1
\ DLIM (0D P ISAT: 1
e e e o . . - e

B 5-8 A ¥ BB 2R LiE

B 5-8 ¢ % - B3 ¥ = s 5 Data for control type > i% Dynamically

Linked control Block (DLB) > # ZBZ ¥ %- B %+ 5 Block Name >
YERML R BlockType s L~ poaE 2 38 B 5% udmyread.dll 0 3%

BRI A2 # A & #-% = B 7 % Parameter-List 3 » "g P fFF @ ¢ 2 Vo 7R
LHe AL ]2 i WéT-EE%%@Lﬁ%’$E%iﬁ%
Parameter-List » 3% » & /B| V¢ (Talin-TE-VE.txt) °

BIS5-87 %= BHE > B 5 RIFH ST #71 Vel L 3 & BE %o
i% ¥_Data for control type ¥ # & if 2. Lead/Lag With Limits (LL)#-3] > # ¢
Block Name ¥ = &, & % > Parameter-List & B] 5-7 #777 Ve &2 L BRI 5
B M kB Te(Ty) > H# &M SHERSF Lk 58" R I F
7@- FT ooffset £ 3] E 5 1 Tgﬁ&L{TE B APB L DR R FZ%RE

2. TgE % 0935 B ? % = B3 & > s % End Block Z i ficq] » 3
e p ﬁﬂ’é‘lefﬁ@f@:ﬁﬁ o 3 &R S5-8 2 EFD@?J Mo mSEEY FERLE
B {8 #-Ah & %3 & Talin-G4-TE-UDM.dat °

B
f

o
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S xE 2 0 R ROEUR (K otsa)

;‘uéia?l » & HR#4 18 %7 35 kR A Talind-EXS5-TE.tsa > % Dynamic Data File
F1* Browse i£ Talin-G4-TE-UDM.dat B~ Jr 3 H-8eenjpepit > 3 FEH
Monitor Data— Edit - UDM—...— BLKI1 > 4rpt ﬁﬁ? ™ éia?l 41 UDM +#-3)
BLKI1 % # » % Talin4-EX5-TE.tsa 4 Run—Basecase Analysis {s # View
Results » i£ # Output of EXCUDM block g &1 % % » & F & Data—)Import
TXT i # 5 » ] L (Talin-TE-IF.x0) 5 1 > OK—» 3y » FALH
NERRESVCRUAFTE E(AHTEES 1)L :Bus 2 ID E gy
P2 A R) o Fimdt Ao B 5-9 ~B] 5-11 Ao P o

TSAT Scenario Edit Window - Dynamic Data

Drymamic Data
—| Beeiario Data A
Desription
F L3S Mandatory Data
Powerf]:ow Diata.
D iniclUin Dymamic Data "&E‘K‘Eﬂ EX5TE\Talindodel D¥YN Browse
Ly ST LS File(s) S E g tsl] EH5TENTalin-ird-TE-UDH1 dat
Contingency Data, p
Dmamic Representation Data Edit ..

Transaction Data
Sequence Network Data Create ..
Diefanlt Format |PS3/E - Name Option W

Bl 5-9 i Talin-G4-TE-UDM.dat B~ % &t 5 #26 i 4%

SAT Monitor Data Editor

= Scenario Data. Generator | Bus | Branch | Motor | Loed | 8¥C Interface | Region UDM ]Gens a»

Description
Parameters
Powerflow Data. Individual UDMs
ﬁ’o’m‘- ’mmrcn';? Fimin Bns Jupk [0 | gshead I=W... [2ID |
Contingency Data Add
Dymamdc Repressntation Data, - -
Transaction Data 1001
Zeguence Network Data

| UDM Elock Search

From Bus: 1D: Flease Select An EXCUDM From The List:
) Bus# | Bus Name [
UDM: [EXCTIDM = 1104 GEN17 170 4

Blocks To Be Monitored:

One Block Name Per Line
Quotes Are Not Needed.

Cencal | o And Select The Blacks From The List Below:

END E6
TREAD
ELEZ
SURM

Contingency Mo [ 1 ——| Talin 4 BX 5% tsat _
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Monitor Data TDM Editing

From Busz: |11EI4— ID: |4_

UDM: |EXCUDM |

Blocks To Be Momndtored :

ELE1 Cine Block Name Per Line.
Cuotes Are Not Needed.

Cancel DK

®] 5-10 :£ #% Output of EXCUDM block 3§ 11 % %

40
05 — TR

> B - TE=0.5(H5)

30 - :"-—TE(‘?? ) — TE=0.935(1844%)

TE=0.935(#4#%)

0 2 4 6 8 0o 12 14 16 18 20
MR (5))

B 5-11 T 57 Pl ikt @ #1(k=0.935)

d B 5-11 #751 L F B2 B @ ¥ 7o k=0.935 &2 Tp=0.935 > I
FRIESRIRER LT VAR E SR TekFELSE -
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[~ < EH3H T ST RIS

6-1 # WAL ERE

6-1 B 6-1 & ~ L= 5uid2 % T 4 e A @ ¢ 3 5] (GENSAL)
Bop F oo R AR B TN IR RE T R FEN o0
TR d R e R T REFERTINARET ] g v =
BEEN FIPFBET AR E IR LT TS TRLFHAEFLE
BB r o PRI RAR T AL BT AR ST e
hE PR kY T T e

9

G &H

261 #TWARE

B F TFER TF RN FRETR FRT
(MVA) (kV) (Amps) (Volts) (Amps)
280 16.5 9798 102.8 570
() KR RIS CE R e °
GENSAL

Salient Pole Generator Model (Quadratic Saturation on d-Axis)

CONs| # | Value Description STATEs = Description
J T 4o (>0) (sec) K E'g
J+1 T"40 (>0) (sec) K+1 ykd
J+2 T"qo (>0) (sec) K+2 vy
3 Inertia, H K+3 A speed (pu)
J+4 Speed damping, D K+4 Angle (radians)
REsa Xd
J+6 Xq
77 X' p,, TMECH | SPEED , geeq
J+8 X"g=X"g Efg —EFD ] %ISORC Ey, Source Current
149 X VOLT at | GENSAL
Vo ———— NS/ ETERM -
J+10 S(1.0) T Terrial —————% Terminal Voltage
1 S(1.2) Bus
ANGLE
=" Angle
Note: Xg, Xq, Xg. X"g, X"q. X}, H, and D are in pu, HEs

machine MVA base.
X"y must be equal to X"4.

IBUS, "GENSAL”, L, T g, T"do, T"qor H. D, X4, X, Xg, X"g, X1, S(1.0), S(1.2)/

B 6-1 &% 7 WA SEp 7
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% 6-2~% 64 %

< BELZ 5L RIS
#ﬂ%&*k%%iﬁﬁwfﬂﬁﬁﬁﬁﬁﬁ’%é

5

OB kAL
(PSS/E #°1] ~ & %

2 Te A TS HCT] Sk

LH R Y By FRIRELS RS FERES ZRP O e e
- a]g % o
% 62 F %3 TR S
Al S D AR
(SSE ) | T H | AR R
GENSAL)
T U = pu)
X4 (% 48 4v) 1.08 1.21
Xy (F 4 ) 0.29 0.24 d sk sh - $5 RI8 OB R e R
X" (% 48 9r) 0.203 0.16 (2R 6-5d #h 2 Bcip| %)
Xy (7 49r) 0.64 0.41
Xy (3 & {c) - - q P $ R RS R E e R
X"q (# &2 fr) - - (% 6-6 q $h 5-Beip] &)
(BILH ¥Rl > % B * R Rde ek LE
X 0.1 0.1 SN "
(g Xi<X"q=X1+...)
X, - - FH R ER TR
Xo - - FH R ER TR
YeE T IRE (Far)
C X * R e
(* 49) ) )
e - 0.1803 @
PR SR PR B(F))
T 13.9 14.8 @ d fhidsh 17 B2 R B 1T
T4 0.051 0.035 (5B 6-5d $ih 2 Hip)38)
q P vt R R B e R
T 0.112 0.05 , o o
(%R 6-6 q #h 5 HP )
S S
H (KkWeSec/ 4575 s <4 q s F LW F R A S A ¥ %ﬁ*
kVA) WOEHE RIS R B2 A % (£ 66 &)
D 1.0 1.0 *T?EL%I ";;%A’D_ﬂm REERRERS O
L4 oK G 0.9
Sio 0.136 0.215 B I)PIREETI(LRE 6-3 B k4
Si2 0.463 0.404 fridzk)
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EE

() Mt 7E
2) d RA=%F%E

7 R HIHCA] By

s TR A B
3) # ﬂ.%/%i\‘%& B+ e cnP [ E T
(4) Fel FIE T 8 A Al S A

KRR TE S OLS R

%063 jm ki) Sk
Al Sk St gy S HeBh S P
Jos 4 3] 4 8(PSS/E $:4) ESSTIA)
UEL ; UEL ** % ABB Unitrol 5000 #-%] 2 ESSTIA % 5|
=3% (5B 67T TRAFEN IFFRPIE)
VOS . VOS % ABB Unitrol 5000 #3] 2 ESST1A 3|
=1% (5B 6-7 TLRDBEEH I3 BRI
Tr 0.02 Tk =ABB Ty (& 7] &)
VIMAX 15 67 TRBEEH I BRPIFE
VIMIN -15
Tc 2.99 Tc =ABB Tg
Ts 14.95 Tg = ABB Ty,
Tei 1.0 Tei = ABB Te,
Tgi 1.0 Tg: = ABB T,
Ka 500 Ky =ABB 2z Kp #n BB i
Ta 0.003 Tao=ABBTs JKitifhr Bp*m
VAMAX 15 67 TRBEEH I DRPIFE
VAMIN -15
VRMAX 5.1 Vemax 7 % Vr 1V ELER > &% Ep st g
VRMIN -4.9 (v“cr%i 6-7T% RBFEEHIF %ﬁz@-/ﬁléé)
K¢ 0.09 c & Al E(EE kB f1* ToolBox(% & 6-7)
Kr 0.0 Krp=0 /273 feed back
Tk 2.0 Tr F15 Kg=0 > Tpehigizj iv%*
Kir =ABBKID® F] 3 Tjg=999 » Kig:hE i+
KLR 0.0 o
Iir 999 [IR=999 %3 Ipp chi®¥ (%% Ipp &5 »)
£ 3 X T inat % (PSS/E #2%4) COMP)
Xp FI* SRR EA ERE > Xp=dV/Is Is %
Xe 002 B e S §a(LR 6-8)
e
() S HBRETRAFEEIHFPRBRIBHRS S HHRER D
Q) d R ERF FR A F(R BN L > RREBREHE)PRe s HREE, ¥

£ UNITROL-5000 #5741 B F %%

T_EAP
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364 KBS R 9 A Sl

B3 S
(PSS/E #-3] PSS/E £ 4| & % % 15 A SHIRTE D E WP
WPIDHY) i
TrEG 0.05<TREG <5.0 15 | Treg (1.0~1.5 @)% 6-10 &
REG 0.<REG<0.1 -0.031 | REG =droop =R % & 6-9 &
K 0.<KP<10. 25 Kp (LR TEST, gov step response
P : test #.£) % 6-10 &
K 0.<KI<5. 19 K; (LR TEST, gov step response
I : test #.£) % 6-10 &
K 0. <KD <5. 70 Kp (LR TEST, gov step response
b : test #.£) % 6-10 &
Ta 4. x DELT < TA<2. 0.1 |Ta (B3 =iE)
Tg 4. X DELT < TB <2. 0.05 | Ts (B 7lb =)
VELMX 0.=<VELMX < L. 0.045 | VELMX F % %4 Uo %4 6-10 &
VELMN —1.<VELMN < 0. -0.045 | VELMN [ % #1% Uc % 6-10 &
0.3 <GATMX < 1. Nl = LT B
GATMX < < 10 QATND( krPBER =1 472
+% pass
< < 7N F = LT B IR
GATMN 0. <GATMN <0.5 0.0 GATMN kP ERE=0 47 2 &
pass
- 0.5<TW<3.0 L2 ® Tw * -k F* B 5;@?] * (1-TWs)
/(1+TWs)§ig?] 411t 44 Pm(Pe)
Pumax 1.0
pass
0. <PMIN < 0.5 Pun 54 =0& 7 E &
Pyin 0.0
pass
D 0.<D<05 0.0 |D=0477% B -ksisrer
Go GO<Gl<G2 0.14 | 1¥REEF s @ I » FoRr R
B2 Hdy o ek 660
GO<Gl<£@G2 L
Gi 035 |[[Hepnirzs ® [ Area
P, P1 <P2<P3 0.31 MW pu Gate (%)
0 0 14
G> GO=Gl=G2 0.72 86.9 0310357 348
PlL<P2<P3 167.8 0.599286 58.8
P - - 0.75 209 0.746429 72
P; P1 <P2<P3 0.86 240 0.857143 92,5

EE

(1) & FREFBFRBPEAE P2 By Tg*r T FRES
Q) REFIHE?HRL FEDLRPERE (92%)
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6-3 B j& 4 foz7 5 (Open circuit saturation test)

. Méim

B @ ()Rl g R T *ﬁiﬁﬁaﬁﬁﬁu@%ﬁ
BE)F TR o 30 AP T 82 8 e L AP > #1
WATRERTFTEARFIRF BB TREIN
T D DR KA T R L § A m&ﬁ%%a@o%@%@@%a@
TR AR o T WHTREN A (F B 1000V) 0 B IS
BAPE LR L 65 F BREB(E)RESEE

(ﬂ}
&3
12
¥
I8
S
Q\Qx

1065 B w ke fopl R Bk

FLWHTR FLWHTR PR R R TP
V.u(kV) V.(puw) Ie(A) (Hz)
3.07 0.18607 103.7 60.00
4.08 0.24738 139.5 59.80
5.12 0.31057 175.9 59.68
5.98 0.36255 206.1 59.48
7.03 0.42596 244.5 60.28
8.03 0.48659 278.2 60.10
8.94 0.54202 316.4 59.86
10.02 0.60728 354.6 60.38
11.10 0.67295 399.5 59.88
11.96 0.72486 442.2 59.98
12.95 0.78500 486.0 60.20
14.03 0.85019 535.6 60.22
14.98 0.90788 589.9 59.88
15.81 0.95821 651.1 60.08
16.41 0.99469 689.9 60.34
17.04 1.03271 733.2 60.32
— RIFER e

BUORIER P R R T
. #edpRt it ARE
2. BRPEERTRARG LR HA
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3. wR %ﬁ?éﬁ’ffﬁ‘& Si0¥ Siz

= ﬁiﬁzs‘@ﬁ
f}:(#;\%\ 6-5 @62’ I;:]LL‘ [ ﬂﬁff%%ﬁ‘l\l—?]?i:—zd, 4‘5;\1571:.1?
’éﬁ ﬁgzﬁ% ";.F: [ﬁ 12(pu)pé’:7» /;I@ ‘L ‘/u“- IE_ °

— FhEREEE O RS
— BB —— B
D E F
1.2 ) / L e
4 /;/
11 EA Vi 5
r 7
1.0 F /ﬁ/// e
09| o
E o]
0.8 |
‘ Z
g o7} A0
o 0.6; }Jj'c
0.5
F ,}D’
04 f of
F o
03 | ,0’
02 f
0.0 570 683.7692.5 960
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
Ir (A)

B 62 # T WR v AL
. #R Pt AR E = FTHRT R § BAREE T EpFen
T i =570 (A)
2. FRPBFETRAE T T AT ExEF ¥ 2=570x0.1803
=102.771 (V)
3. HRBEP RIS & S RBE)

BC 6925-570

Sip = AB = 570 =0.215
. — EF B 960 — 683.7 _ 0404
27 DE 6837
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FIPEP BB S, 082 S (4 25438

_ B(E-A)?
-

S
(3 * > 2 =0 d A7)
#e SBE: #3#3BRVY) A-B:EE ¥k

1)iF % 4 frdcdi B Vi =06, F1 5 &rfedede > et S 5 0

B(0.6— A)?
- 0.6

“r14 A=0.6

e I e leml . \Te _(Ipw y _ 4 _ E:;Q: 1 =
2)iE & 7 A%EL: Vi =090788, S = (TL't.;pu-}) 1= 32 1 =0.1399
B(0.90788 — 0.6)*

0.90788

0.1399 =

#7114 B =1.3401

_ 1.3401(1 - 0.6)

1.3401(1.2 — 0.6)2

12 1 2 = U.4U2

_ vs _
R#(25°C) = Average (1) Iv, g -asseson = 0-1908 ()

2345+ 75

Re(75°0) = 2325725

X 0.1908 = 0.2275 ()
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6-4 2 32§ (T do)ip|:# (Field Short-Circuit Test)

—. RliEEmp

B (Tdo)RlE R EF TSk eeET ¥ i Tdo - aise
FHAFTRE G P OERERE)FRT o 41T 100%%F L5 7
WA TR P RES R S G e R TR o T T SR M i
FRETIER)  BHER BRI EBELT R G - kiR T IED
VI EFRAod T 98833 RECER T'do B § &7 54 i e
Wk K FAT o B 6-3 BT ok ani%k Y B BB T RO o B¢ -
BNy G 282 TS FE NSRS % o AR F A B
TRES e Bl ¥ ic: 154 #9718 « FI > T ’I}“%‘\’ Ak X
Wt e BRFTF VRS 154 ) ($RT FTHA{FES DT
i s 0.1736 Q) o

F_&

34

11

0.9
0.8
07 \ [ Y g— _fﬁﬁffﬁzﬂ}

) |
£ 06

O

205 \

© o\
N\

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
] (F9)

Bl 6-3 B2 @k (T'do)R:E 2. #F T 37 R
~. kjap
PORIGRE R A R T
. T WEpREepF ¥ & T do
2. HEIPAPFEFDHTILE
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—. FRjriEm

I f1* B63 LB T Wk e F ¥ 8T do4rB 647 #F 5 1.68F)°

2. FAIFHEHEOC RGN Bl 652 B 667 FERF Y Tdo = 154
(sec) & WodE P T18 BdiTerd (VAR E 2 98.157 V) o

30 AU APIREZPREEVEBETR S DT BEGECR 6-7 ) T Y

FLWERLFRES ST EE

R¢(25°C) = 222 ‘““21 = 0.17105 (Q)

4. 1395 PLL erdf 2 > B RIEISR R FRIZ FEFTR - L THEL
EHETRARE -

5. Bt ERREY FIT do (hR B A B FEL] 0 At E R Tdo (hRH7 5 &
Atk R RE Y B EE R fE

| 1 A
| |
| |
,,,,,,,,,,,, A
| |
| |
| |
,,,,,,,,,,,, A A
| |
| |
,,,,,,,,,,,,,,,,,,,,,,,,,, v ________
| |
| |
| |
,,,,,,,,,,,,,,,,,,,,,,,,,,, :,,,,,,,,,,,,%,,,,,,,,,,,,
= | | h2=09813
S oL\ L]
| |
> | |
,,,,,,,,,,,,,,,,,,,,,,,, - - - ________+___________1
| |
| |
,,,,,,,,,,,, |
~~~~~~~~ ! !
__________ | |
~~~~~~~~~~~ | |
e T L _________
[ |
L T |
L T |
- — e s
| |
| | =
| |
10 15 20
Time (sec)

B 6-4 1]+ Blfz2 T\Ex,;f@%ﬂﬂé?ﬁz’? ¥ ¥
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Time (sec)

B

2

B 6-5 417 gt i F I o o

T'do=16.4

T'do=15.4

T’'do=14.4

(nd) 1A

Time (sec)

B

2

B 6-6 1% it 1t i F B poph B
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34 687.5896A
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500 - i
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200 - -
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100 :
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_'1 OO | | | | | | | | |

\%i
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B 6-7 BH TR RFZEFTR - i F

6-5 d b S Bkl :F(MVar # §*325%)

—, BlFERmp

FRWEWREHRT T HREFTPEHTIRLEE FR P opot Ly
?»ﬁij,uﬁﬁ4tﬂjﬁ4 T RAT 2 OMW 2 4 G~ 30%
mezﬁj@i 2 E SR A NN IR SF ot Uk I R
T BT R S BRIRE R A EF TR dhenfEL
AT AR ﬁ#ﬁﬁ#&o
dh 3R BB e 3 SR B0 > F R B BF 7Rk R4eT
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B/ O
S
eﬂ&e W

1":1

[
/
\\
N

L rst Z 8 9 828 MW
2. w4 -47.09 MVAI( ¢ )
3. #THETEI6.10KV

Bl6-8Bim A5k F I TR - BlY - IR * RG
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ok RS o BT L R SRR S S
‘ BN N ER FLPDLWTIREE PR Y B
EI T B%RE R ATHREOS A DR B R G S{ BT

¥
=
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N
RV

BT A B AR G F TSR R (A
ABB UNITROL-5000 #2#] ® ¢ » & &R ¥ RO T sl ) g
TWPAERBFRE > FTLWAERETRI i 4 a7 3;5 v @ Bl
THRF Mcnis % > #F T o T RETD] 0 AP S < Wi e T o T A
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SR 2 AT R o 00 AR R Tl e
P BB B 154 ) 0 BEEERER- K -

1 .

0.98 -

0.96 |

5 0941 AN R SRR

0.92 :

09 +

S M R (pu

0.88 |

0.86 é \/\/\\

0.84 1

0.82 | R ‘
14 16 18 20 22 24 26 28 30
I ()

Bl 6-8 #F T WE(DPhid%® 2 F T PHLR

TR B PR E R

B T SECREY & G D BREAD T BB 2
ﬁé/ﬁzﬂm‘f%ﬁ%&zﬁumﬁﬂ@ FRBHENVY > A7 gﬂeﬁr_p
o Ae ] 6-9 T F T AR Q TR R WA F TP QG
£ (-89.54MVAr £ -113.39MVAn) P » (d)dhids ? 28 Q (6 3 R M4 R &
HTE o ApF B FF T2 Q 5 I 43.0IMVADRE o (d)iniEsk ¢ 28 Q
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CHETEATRAE D hoB 6-10 407 T TR R B0 o

20000

)& Mingtan G1 16.5

1
-0.00 0.00
-89.54 94.78

NI
gls
wn
1.0347 N 711
A
1.0347
INFBUS 230.
o
X
=8

0.9775
1.0347

(@) B T2 Q 5 f (-89.54MVAr)(:&4p T )

)
© g <
— — (=) on
— — (=) [q\]
o~ @) N
F 2
o0 m
£ 1
= % E
0.00 4 _-0.00 0.00 0.00
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she S E
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S S <
— O —_

(b) # T2 Q & { (-113.39MVAn(i&4p & )

20000

0.9500
INFBUS  230.
S
8

1

0.00% -0.00
43.013 -41.80 41.80

N
=l

& o

218
1.0347 711
0-9775 l Mingtan G1 16.5

1.0347

(c) # T 42 Q 5 I (43.01MVAr)( & 4p i i)

B 6-9 5 T B8 41 Q & s il et
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1.1
—  AEIQ
1 43MVAr(§§ﬁ§ﬁ£}§{7Q
EL 1)

~ 09 |
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.
T s | — WY QU -
ﬁb 89.54MVArGE!
e e
07 -
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0.5 |- —Q%-u%i\%xr(éw

0.4
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time(s)

Bl 6-10 3 T =8 T B T 2 gt i

=. Fkfzp e
PURIGE P AR H S T R AR d pheh
T Xy
PR F BT g
% B TALX"
PR ¥ BT,

A s o
s m e X'g ©

A

U, Rz (3F TP RAK DL 13.8kV)

1. %R 6-10 k%32 4o B 6-11 » 33 FAELE T4 X i€ H 4o f8 1 pr (47
REAATE) XS iR F P TR A Xl 0 #
B2 ¥ TWTRMET R o

2. BEETFHR T EEN R EYIENITRPE > #2347 R
AR o T 0 WRL RS RM S T B ]
Bz LWL RET S

3. AEPEEFE T B 5 LB 6-12 FREINAS o Ty 8 % > HHR2
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Vit (pu)

BOPTRMS D Tyl o R TR TR -

0.98
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0.96
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0.94

0.93

0.92

0.91

0.9

0.89

0.88

Time (sec)

Bl 6-11 #FTPE(Dihdk? 28 TWH TR H IR

0865 T T T T T
o 3.3 %Tdo | |
| | | T’do + 0009, Tdo=14.8
1R | | 1 .
1R | | T"do + 0.009, T'doi=15.8
0.86f-LHMA------ I — e e . -
; ; T”do =0.009, T’do;: 16.8
0.855 - - | |
: TN : :
0.85F -~ e P e -
| ¥ PN w\\vvw‘m | |
| | N“w T |
| | 1 e N SV
| | | AV A
0.845 | | | |
0 5 10 15 20 25
Time (sec)

B 6-12 5 % 15 2 (A)Phatsh ® 2 5 T 158 TR b 25 &

_47 -



6-6 q b F-JRIFEGFN > MW #2325
—. RIFEmP

FRPqQRERT THRET I W QL RE2 FF PRkt iy
TR A kB AEG R S Rt SN R F R TINE q i
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% 7-2 GENROU % 7 # % #cp %

CONs| # | Value Description STATEs| # Description
I T 4o (>0) (sec) K E'q
J+1 T" 4o (>0) (sec) K+1 Eyq
J+2 T’ go (0) (sec) K+2 ykd
J+3 T"g0 (30) (sec) K+3 wkq
J+4 Inertia, H K+4 A speed (pu)
J+5 Speed damping, D {+5 Angle (radians)
J+6 Xy
J+7 Xq
J+8 X’g
J+9 X'y
7+10 X'g=X"g
+11 X1
I+12 S(1.0)
I+13 S(1.2)

Note: Xg, Xg. X'g, X'g, X"g. X"g, X}, H, and D are in pu,
machine MVA base.

X"y must be equal to X"y

IBUS, "GENROU", L, T’40, T"g0, T"go» T"go- H. D, Xg, Xg. X'g. X' X"g. X1, S(1.0), S(1.2)/

HY IBUS 22 2 #7h k32 BUS#: 110451 52 7 2 Unit#>

4o T E G R FF THSET P RE LERP o £ T4
T AR, T R AT Y ZH P a2 T A AN ARNZ D
(Talin-G4-DX.raw) °

%73 H@PagAweiiZgq 4 P A x5 FH(Talin-G4-DX .raw)

0, 100.0/RAWD VER 30
THIS CASE WAS SETUP FOR MODELING Talin-G4-DX

1104,'GEN ', 13.80,2, 0.000, 0.000, 1, 1,0.9142,8.199487E-02, 1

20000, INF BUS ',230.00,3, 0.000, 0.000, 1, 1,0.9635645, 0.0000, 1

0

1104,'4 ", 2.017, -72.205,  999.00, -999.00,0.9142,8.199487E-02, 442,  0.00150,  0.19200,  0.00000, 0.00000,1.00000,1,
100.0,  999.00, 0.00, 1,1.0

20000,'1 ", -2.017, 76.10685,  999.00, -999.00,0.9635645, 0.0000,  99999.00,  0.00000, 0.00100,  0.00000,
0.00000,1.00000,1, 100.0,  999.00, 0.00, 1,1.0

0

20000, 1104, 0,'1 ',1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0

0.0, 0.0625

1.00000, 0, 0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1
0/END OF AREA DATA
0
0/END OF VSC
0
0
1,”ZONE-001
0/END OF ZONE DATA
0
1, 'Ownerl
0 /END OF OWNER DATA
0/
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(1) d FRE&EKRFE T IS A3 82 53 iy
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7-3 & h#4E T 18 B B4 foi2 5% (Open circuit saturation test)

. RIFFRP

PR ar fopdBe >t T B A ] f (L TR B N
T ET o AF T2 AR AR R ks BT T R
IR AR R F R DRA S F DS B SRS
B BFTRBRTREH A (EBFHREH1000V) 0 B IS EE L DE L
WBred ST TR TR R T R T R R e FI o B
?%ﬁﬁiﬁﬁé%%%@ﬁﬁﬁ%@?méﬁﬁéﬂo%%Sééﬁ@
PR LA DR LR R R A LR & o SRR R ALY 0
ﬁhﬁ@w&f@ﬂ,mﬁ“&f@?@mé}fﬁ DER Tk S 4 Tl S ap 4 opr
#Sio¥ Sipe

75 AT Ror 5L T BB B A% T R S EE A

Vt (kV) IF (A) VE (V) F (Hz)
0.991 0.594 0.288 59.931
2.039 2.027 1.390 59.950
2.889 3.192 2.639 59.917
3.959 4.380 4.329 59.935
4.959 5.782 5.842 59.921
6.189 7.808 7.850 59.909
6.881 8.611 8.783 59.912
8.005 10.256 10.450 59.918
9.089 11.935 12.246 59.909
9.920 12.829 13.304 59.916
10.962 14.309 14.884 59.929
11.935 15.742 16.483 59.915
12.969 17.392 18.262 59.890
13.684 18.425 19.521 59.916
14.323 19.635 20.799 59.898
14.815 20.511 21.800 59.900
15.402 21.694 23.142 59.885
15.884 22.663 24.211 59.893
16.373 23.787 25.546 59.885
16.955 25.279 27.156 59.900
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17.454 27.073 29.053 59.887

17.751 27.898 30.108 59.882

— kizp e

PUPRR S R AR R T
. #TWERT AR Ef
2. FRBEEILEARE R KD
3. %ﬁ?%ﬁ@“é?'ffﬁﬁsl.o—ﬁ’ Siae

=. RfRiEiE

FXH S0 Sy o F1F N(T-D~3N(T-3)4 Bl B I TS EES R
o AR (Ipg) ~ B T RV)E ST in(Ip) 2 £ 5 (slope) ~ 3 T ¥R
TR T 35 E (Reaverage) & 3 ® 18 B3 T R A H B (Vi) o 3 7 18 3
Toin A E () Tk 5 B4 T ¥ (Rated speed) ™ *v 4 T 5 MRA 2 4F
THRABE (V)2 Tt B 4o38(7-1) 757 o

FLWEFREFTRAEE (Vi) T A 5% T3S T AR E (k)
T E TR ERET T ILRE T 39E Regverage) * 3034 (7-3) #771 » RIE T35

i 1.06099 Q- FHiwmdr T h TELIHEY o

Vv 17
[,=—58 = =21.79 A -1
B slope 0.783836 -
_ Vi =1.0699 Q
Rf(average) _I__ . (7-2)
F
Vis = Ry weragey X1 g =1.0699QXx21.79 A=23.31V (7-3)
He

I;p - # TS T I AEEA)
Ve © 3 R WHFEEF TR AR EV)
Vi 3 THRRAEEN)

et 3 R P FRFTIRE E(A)
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Ve 3 T BT REE EWV)
slope : B T WHRBRNVY)EF T ()2 £ 3
Riaverage) © % & 8 F T ILPI £ T 2E(Q)

BT WERVOE ST R(IF)2 A F(slope) » o F iRl Vi & IF» £4
H(Linear)it jF 4 47 B~ A 7 fral L @ £ 4 5 5 0.783836° 4§ 7-2 #7177 -

%% PTI + # Program application guide (Volume I1) 146 | 2. 2> 5\ fie &
FRWRRTHET RDA B Yoo D4 E IS8 Sp 4T E

B(E — A)?
E

S= (7-4)

Ae B #THRBV) ABIER Y &

12.0 ¢ y = 0.783836x
10.0 |
8.0
6.0 +
4.0 ©
2.0 ©
0.0 F

0 2 4 6 8 10 12 14 16
If (A)

Vit (kV)

Bl 7-2Vt & IF & % 2 st* (Linear)i §F 4 17

H-) 7-2 A F KA (Air-gap line) ~ 7 B & (Data) £2 48 & -3¢ # (fitting

model)+* #7207 Pl i (Data) 42 o4 4 2E(Best fit model : starting at Vt >

=0.691)£7 7 Ax2L(passing through » Vt'=0.99736) » & » ;%(7-4) » # 7
T el T RE N ANB:
(1) ~  4#frd=48E(Best fit model : starting at Vt » Vi’=0.691 > F % &7 fodz

2o ez S 5 0)

B(vt’ — A)? _ B(0.691— A)*

vt’ 0.691
(2) ~ % A% BL(passing through » Vt'=0.99736 > ¢ B 7-3 # W4~ F plie e

= 0=
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HopE B0 T @ V= 0.99736 % s IF=1.16558 417
S=F/V1)-1=0.169)
B(vi' —A)> _ B(0.997 - A)*
vi'! 0.997
(3)~ d %33 £@ A=0.701 ~B=1.9152> i » 3(7-4) > 7 @ T 7|

> A5 ey A SI.O—';’E Sio ;J‘-,E'-r'lif"r :

= 0.169=

:Bao—Af

S/ =0.171

B(1.2-A)’
Sa=T 5
- .

=0.387

B 7-497 2 F L PR rREHFLCRED BY g AFTHRIR
PRSI FRE T 2 B e d I 2 RTE N e e Rl B Bl ke fod
MY - BB e AR PR ke fe il d G e ik
SR e A fodR R A Bl o F ATe fr it B 0 i R R
% ATt A0 R U s peE T AR T T
foaofe il TR DER LR v A% > L Ad T
e f R o TAF TR OERET IS B T FREBOEER ST

WU R AR X T AR R AL AR A B RE T IR
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A O O
N A O
—— Simulated
31 2 — Air-gap Line /
£ e Measured /
(0] /
[@)] 1 /’ ? &
£ 4 25.279, 0.997
> /
=08 /
£
€ " 15.742, 0.691
l90.6 :
B 4
$0.4 ~/
2 o
8 e
0.2 - 4
)
0 T T T
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.
Exciter Field Current (A)
Bl 7-3 S0 F Ba -~ Fpl e e E S e i
D E F
12 T L "
E // //’//,—” i
1.1+ Y dianpr=aasis el
/ L 1 0,4
108 B e
F L1047
0.9 /4 O
i ad
5 087 /
=07+ <
E g ye
2 06 f/
£ 05 -
- /
w04y o — AT o WEMUE
0.3 + // — B — B
0.2 7
01+ Q’/
B S
-/
0.0 A~ S S : 3 L
22.1 258267 36.8
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

TEIERE R T (A)

B 7-4 4R R A TR v A o )
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T-4 3 T jors H-E B 32 5% (Field Short-Circuit (T g,) Test)

—. PlFRP

FLWEF TR ERBFRLL Y N T T B EBEE T Y i
T'do - &b e iBd A TG f (MR BFE)TRT > g
100% % =% = #3887 R pEF > #Wﬁaw@%%pwﬁ%%ﬂ R T
Brogtprd Rl TRPRTRDRFS KT LT do PR Y dc o

. kpapee
PRRREERF N TR T WRREE R Y & Tdo -

—. RjzEse

Lo I fics v oz

Bl 7-5%77 & Apk? FRPRTRBROFIE BlY - Hg
MF B FTHE FBONIREF ATHRE S A BRFTRES B
BEER§ 8 Tdo 5 4654 » fo imprid B ¥ T 5 1.0 #5711 o
FIE > FT BT RAOAFRAPAN Tdo » fo Tp M o iE%HE
AT o L EREBER Y Tep A TERASEARPRERRE S R
o RFHITI I EST R F TR RN SEFFRITAL o B
B R P PP D)0 AT EOE TS L RS A e S8k (7
FRBAGEINAS ) WHSRE D S Acd T T o

375k m%m%ﬁ+ﬁH@P%@#&@@mﬁﬁﬁiﬁﬁi*W»
P 58y AR AR T EERR) kI SIS
it PEd S+ Ml e B o Bl RRRSE R RT G SEcR R BT o
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1.1

0.9 +
0.8
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0.7 \ | — BRI —— TR |
0.6 \
0.5 A\
0.4 A\

0.3 i by

&

JSEI (pu)

LGS

0.1 +
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e (1)

0.98
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0.94

0.92

0.9

M ()

0.88

0.86

0.84

0.82

0.8

Time (sec)

B 7-5 el (Tdo)R|:E Y 2.2 T 1887 B i F

2. I* BljzE Kz
I B2 KPP TP FREEFR ¥ & Tdo 407 B 7-6> 7 # 5 5.1667
Fpeifit B2 cnilfp B § AT Wl ¥dkn @ > h2 84 BT =%
¥

FIFE 4 1T £ (h2=1-0.0203=0.9797) » 0.368*h2 @ 5 0.368 fjf‘u{%’;é'; o T
P> ¥ (=RC P¥ > ¢'=0.368 °
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h2 =0.9797

T’do =5.1167 Second

Bl 7-6 I * Bf2E RIpept e e 4 i T'do

7-5 * th#dE T4 (D-Axis) sk (MVarir §*325%)

. RIEEEP
FoWEdh (D-AXiS) #5118 A%FEF T2 i (D-Axis) T4l
(Xg X X"q) 2 FFFH (Tao T'g)e 2 — F%k 5 i?:’:ﬂvf‘?‘ﬁ'% ’
ﬁ‘g‘.ﬁk’_-@ ALEEN T A R AFEF TG S ﬁqa] BT OMW . ¥ ¥
* 8~ 30%3F LEAP & Prrt F(AL W ¥ F T 0 R PR ) LG FE gy
FIBG > NAFF T WEETRBRTERER AT - RO RSTBEF T
O ETEE o T BRRE R AR REEF T D ML W X
i R e ¥ e
—. &japen
PURRRS R T T d fheh
L AT X BT RX, s 8T A X
2. PFR ¥ B T"do ~ PR/ #ic T'do
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3. popi s 4 B A KD o

=, FfRiEE
*ﬁ?&w%%?%@&%ﬁ%@ﬁﬁiﬁf%%%f:
&g 43T 2.02 MW
2. Hfﬁ%] #17-72.21 MVAr
3. w RS T ARG 1554kV

B 7788 AREET FRPBPHTROR A W - By
Mt SR ATERBNFEANIRE S o d BT L0 @ ¥ 3% S EPER
BEABRFERERLE P LEEY omﬁ&éﬁfﬁﬁ F T E PR ARE R
PR BED I %RE R ATHRFEOS AT IS BT £
Bl ARTFERE RS -

BRI nE ARSR R B T 8 TS s
BAr 5 8(7 2 LBASEINL ) FF TP IEF eRREFT Y &
T'do © o = if 325 RE » FIt > L EHRME BT BAFFERL > ¥ LA R
FE RS A Y hd B i Kp o 2t b o AR Rs > 3 T
TR HER S 4658 0 BEEER(Tdo)RRE- & o HiR%k
EC AR oo ol Eb i

0.95 T
0.90 |
00 \ | HIEER — BT — B
3 \Y
e A
= 0.80 '\\\\
ol N
® r \
¥ 0.75
e
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[ T,
0.70 | \\ ~—
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065 S~
0.607\\\{\\\ e by
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p_f] 56% _E_\*l"
AKRET XD B A fEAEPFR 7-8 (Ui BB {8)oXd B+ -

R F T WIRBTE XdE | > 2 FLTRLTREL A o

0.9

0.85

0.8
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0.75

0.7

0.65

0.6

Time (sec)

B 7-8 & T (Dhidse ? D FRL T I Xd g i

2. AR Y BT do @ H v % £ 4T BRI+ F BF4coR] 79 0 F T
T BERRABEINLS o T'doE~ @ IR F TP T BRI
T'do i&-] » Hiktz # THTRHETF o
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0.92

0.9

0.88

Wt (pu)

0.86

0.84

0.82

0.8

Time (sec)
1 7-9 % T8 2 (dhoidsk ? 4 BPE R F d T'do % it

3. AKX HETAXd #HE LB T-10 FURE A o X'd B 0 HE
B2 # THTRETE O X'dE ] WL TR TR A

777777777777777777777 X d=0245 ]
‘ X "d=0.
0.85 - oo .
! \ X' 7d=0.345
08 |
2
Z 0.75
0.7
0.65

0.6

Time (sec)

7-10 % T3 (Odbidsk 3 HFTHXd 1

4 AP FHTdo # 2 i & F 7-11 04304 - T'do i+ » #
R F TR EML S TdoB | > B2 HF TP TRHAT E
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0.9F |-

0.85 F oo
T do =4.65

0.8

Vt (pu)

0.75

0.7

0.65

0.6

Time (sec)
B 7-11 5 %4 5 (Rhidsh ? 3R F B Ty, 0% 1

5. AFTRET XA H @ LB 712 REIRAS - X"diF~ 0 B
LA RPTRRT XA R E R T R A

Vit (pu)

Time (sec)

Fl7-12 2 5 L5 dMds%? PET X g

6. A BEGEHKD #2144 B 7-13 FR%E A - KDE+ 0 Hik
2 FTHTRMETE KD ] o W FTHTRE A
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7. 5% ® T'do~ T'do &3 T =T BR(VO™ M = 51t > X'd ~ X'd »
Xd, £ Vtz Tt e A T"do ~ T'do P/ 45 e 33 &5 X"d
X'dAF B e

8. KD 3 T WA T RT S AT 1L » 7 P BH 4

(NS

-

>

%

B .
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i
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0.85 Iy~

08F N

Vt (pu)

0.75 I R |

0.7F R

085 -

0.6

30

Time (sec)

Bl 7-13 ~ 3 TS E (Dihid ¢ A Kp chsg it

7-6 T 2 dh (Q-Axis) #%

LRI

FLP s (QAXis) #& 1 & A&%EHF T L (QAxis) PR ¥
B (Tg Tq) 2 24 (X~ Xg) o % 5 #F TG @4
P E RIS 2 10%~15% MW & 78§ o @578 2 Begp ™ F i
FLWR LT (H)~ 02 A3 Sz Sy o @ % Pty
EREABERER AT AR LE (PSS) S8l AT apE ki
o HTRE A MR T RGP £ g qp A ok o ki
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i 100%%F T3 R R T B - 4o~ 10%% FE 5 50 -

Se o 10%% [ 5 PERY B L S| Bas phhs (R E o

REk s sk V,, Iy, By, f(Hz),Step signal 31;?] 2 BhAew 02§ P B g o
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PUBFRE BT E T ORCER o
U, & e 4] B (Under(Minimum) Excitation Limiter) B 3%
&f@;ﬂ‘@i*wd BRREFP e T4 L BEN G e _Hiq?l
e Bl 5 0%, 25%, 50, 75% - 100% MW § §% > 3 2 3% gt > 48 T 4%
B TREF) UEL "4 Bd 07> 7% &8 B L FHRT > 4
- BB f BB ELT] AVR eh%d K 78 0 %k 5% UEL 0 fi

FoRg e

PI3EAR S

1. 4 2388 & 0%, 25%, 50,75% 1 100% MW § § -
2. HemA¥s it AVR st o

3R 1 AR AR T RE | UEL & iF o
4. e85 Vy, Iy, Erg, MW, MVAT -

()

() R
PRI E R R TR D HEE o

—O., &% ¥ B(Over(Maximum) Excitation Limiter) ] &
I 7 ARSI E S ERal R 2 R SRS R By LA S %j
I w5 0%, 25%, 50 %,75 %= 100% MW §, i\' BRI UP i F: Bla
TWESTRE I OEL "W Fh 17> 77 & BR LD R
T oo de o — BHFFEELF] AVR % ¥ % T 8 0 k5% OEL 7% i

;j"ﬂl; o

R4 A
1. i@ & 0%, 25%, 50, 75%F- 100% MW § ﬁ\‘- o
2. JeRifs it % AVR $rdlHcst o
3. 495 17 b f 2 e TR E 7 UEL # i* -
4. 3545 V,, L, Etg, MW, MVATr ©

(—)
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——. 4 )k %4& % E(Power System Stabilizer)i#| &
il PSS A 3 odE BRI T 2 e & ipliEs i £ PSS
i~ A~ B I RRGE A G EFE PR L L S e s
T4 kR AR EREEE & G 0 % PSS ] TR T
B (e B AR I ) T R

(—) B4R
1 88 5 100% MW § 3¢ -
2. Femifl i * AVR $24 850 o
3. AVR iy » sy dbe » 3%y G 5L RS LT SLenif g o
4. % PSS OFF 4r ON f& » B 63545 V,, Iz, Egg, MW, M Var -

() B b
Pl A RREARR I EHEPRT R LF T BT A R
BIER 4 P RS ) MingTan-G1-EXS.raw » A B Fo¥TEe Baw 2. §
i‘ﬁ%‘)‘l'&r’f srapt I * PSAT 22 2 2 4 i 3 SR 4o @) 8-18 #177 ¢

1. 9+ JHL?J 41 250 MW
2. EBFX ﬁia?l 41 18.25 MVAr
3. FLWHTEE 15.64kV
(]
(=]
— (=]
— S
~ N
% S
O on
0.9476 = 1 a 0.9500
@60.00 o 250.179.250.17 » 25017/
18.25 g 18.25 - 25.54 2
§° 3 E m 25.54
1564 | = 218.50 &
Gen. Bus Swing Bus
In Service In Service

B 8-18 & 4 kA fEET BPRIFER 4 itk 5| (HsiehHo-G4-EXS.raw )
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EERE X ﬁ‘& PR RS PSS Sl B HEP R R - B

-+
;W

BB

i

-EXS5.tsa #%

23 B R +7 3 4% Mingtan -EXS.swi o

Wk e %
BT
Fgi

(=)
PR T R
Frto & B 2 F 7

25420 -

25140 -

24860 -

24580 A

243.00

18‘.51
Time (sec)

24 68 30.85

(a) PSS ON

& 8-19 PSS F B 2

25840

25280

24720

24160

236.00

AR SRR
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& % #c £ MingTan-G1-PSSE.dyn %2 UDM #
Mingtan-G1-EXUDM.dat » 4] * TSAT # 2 ##t %
A 4 M ANiE AR PFE 2§ P4 Mingtan-G1-EX5.mon

i Fh

% ] Mingtan-G1

IR ,%{E’g/? Fé“ = o iR a_,tg‘" PSS
4o 8-19 #7

,”,m¢,g,hr,4,QEssgm£,m
) 11.39Hz,15.5%
0.00 6. ‘17 ‘ 12}.34 ‘ 18}.51 24‘.68 30.85
Time (sec)
(b) PSS ON

ju



8-3 i #2234 i# #%(Governor) | &

SN LA AL A (ol S 5 S R I~ g o S PR
Warmr g4 g LB K xS ﬁ"*] 4+ % 10%~20% rated
MW > & 7 & % gefFinT o e kA p T RA BE(AVR)E
A iE 3% T Speed droop 454 > AR B e ¥R B AP HFIRT I E
RA PRk SRR ET URENDEBBIF TR
(Inertia) ¥ # » (2)74 & ¥ H3] $-#c @ 451 & 4 £(Speed droop)F 4+
Vs RERRT BT Sl o

(—) PEEAER
W e/ 4 10%~20% MW Frig4p 42 70 -10%Mvar Fw T o
1 R * p & T RDFAVRES -
# i 83K €5 Speed droop 4741
354% V,, Iy, Egg, f(Hz), Gate position ©
PR TEIEE S 2R

%8”!\’

() % B
86 5 - R ;\ﬂ.‘r?i\.;é‘%%_ B o

T AR BRI
Werdmr T4 ki gABEF % X 5} 5 %% 80% rated
MW > gz seig % p & R F(AVR)HCSS - 3
droop #x#] Sr »ESFHIFZHLI AR W RBER d
342 3 % ¥ (Dead band) ~ i# B E o1 # B > S BREEE ST
M H A PERDER T TP E 2 A S

(—) R4S
¥ eF i 80% MW -
Ligepets @ * p & T RAF(AVR)HCS

2.2 i 3% 5 Speed droop #24] -
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3RFFEA A BRI AE RN BER ST AT
+ (Dead band) ~ i# & (Droop)#% v H v % -
4.385% I P 35 8 MW, Speed, flow, f(Hz), Gate position { § %3k % -

»

(0) HmE ol
LR R E PO TS PR B SRR R e AR
=

—PU, RpE PERRGE(S kA g )
Wl m e T4 ko AW e 0 G 48 80% rated
MW > joest S B4R S 7 £ & 0 RIS f P RTd 1

FIEED S50%  Weffeisfdd BEIPEAL T 65% 0 KB R
FRE Aok apE Y e i 48k seen # 7F (Dead band) o
(—) PLEEAEE

1.1 2858 & 80% MW o

2P BT R EE T 50% -

3.33 % [F PF 354 MW, Speed, flow, f(Hz), Gate position fv 3 b
(dashpot)zi & =45 o

(—) ﬁﬁ*m

— T, AiE 8 B M d(droop)ip| (4 * AR 4 8 k)
FWERAFEB2H T FIEE - fof S RM G ol
E&ﬁﬁﬁﬂ R s oS BT AR T LT F RS
i 4 (7 65 F3E R M d(droop) | A vt R e
(—) PRIEEARERE
Liedp? BAISAEBT FRE -
Zmﬁiﬂ%H*JﬁL S B (Ao f s ) o
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I . &
VAT

(

(—

3.:5_;@];55@: K B Hmi\ R R BRI R T il f i\‘ﬁ]
2 H R (BT R R ) o

£ ;sq;g;g\,a o s iz LRlE ADF B e i 145
2 ¥R A (B)do K i ) o

N
b

% tbedr (Dashpot) P [ F B3 (R * »0-k 4 4B o)
BB e @I E R 0 Y TR B R R s e R
R H o P FERE R HEH o

—) BlEERE

Likgp AR E B9 R
2.8 Rletrg g o TR BB IR TR G o

) HEEE b
SR R 5 @ﬁia—aﬁﬁo
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9-1

N

(—) i

Hos e Bt F T8 28T RS HOR

% ¥ (Generator) 2 # & B

F R ()R]

Wee PE@ R EE LG [ POASRERE)F LA FEIFE
ﬁm“m;@%wﬁmmmgﬁ a2 R(V)V i & ¥ 5F 2T R
$130% T AP EESTR > RETBHTREIFLLR
$130% > RSB EBFTRY U T BB > B F T HHTREH
A (F BHIFH 1000 V) o BRI e B E LR g R R

éﬁ?‘f\f’?}\ﬁt Sla SZ °

PIREAR A

1. e @ A TER -

2. R BT BERE -

3. BT T R(VOIEB 4 B30 %% 120 %(F + m3F ¥ 4 3
105%) -

4. 24V, I, Efd, f(Hz) -

5. 54 pE R o s#k S, S, o

ek (T do)ip) &

P P B gp U ﬁi‘é F(LUTREEREL) > v 100%%E 2
FRBETREE > R BB E #0548 w2 gt TR (Brg) 0 19
RS E I LB YR FI2ETILE ) AR ER o T,
PR B d BHER R A RE 0 S AR R VI
fol 3 e B kv EaR B T At RS ek B &
R 3R ksl Bk 2 b REFRR o
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o

S
m
gn%ﬂ/
k]
&
1
Ens
@H
1
*1%
oy
‘.\
gl
&
W“
3{5‘3

=, d P FHREE(MVAr #7433 5%)

W T NT A S BET Iﬁ?ﬁﬂi’:éOMW’If"‘fﬁﬁﬂ
* 30%%F TAEARAZ T & re F oo oE R AL L E IRt o R
o SR BMAR TR > Eors S Of R BRI R AR R
F e d e i > = R e o Y i

>

\

A

(—) PBIEFEARE
1. 8 eF 5 0 MW v -30% 3F T MVAr o
2. Rty 2R AR TR %
3. AEWE MY PGB LS OMW e
4
5

Fedr Vy, I, Efd ©
PR B R manH g ;}Trvg\-ﬁéa)ﬁg

() %ﬁ%{g%— ]
ﬂ HRIGEAR R 0F 2 SRR R LB TR e d W R RET
# on it & &) HsiehHo-G4-DXraw » e B Ec 8758 B 0 2 f 45K e
Tt PSAT 22 2 g 4 R H SR 0 Ao B 9-1 A1on
1. % # &84 0 MW
2. J&F FH511-162.78 MVAr
3. TPARTRS 17.24kV

Ey 8
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104
1.0638

244.66
g In Service
0.9575 " 1 s Swing Bus
000 JO 0.003 Eg.oo o 0.00/"
4 J162.78 | £ -162.78 3 C180.84 | 18034
S o
1724 |2 /A
C = 3
In Service Z
Gen. Bus =
S
N

B 9-1d #h 2 HPFET 4 P %k i (HsiehHo-G4-DX.raw )

1% MG E T e B PSS R SR T Rer B
T 1% 2 ik 2 Bcrk HsiehHo-G4-PSSE.dyn » 4% TSAT & # it % &
HsichHo-G4-DX.tsa 4% > & & 24 M #hiB 42 e P = 5 RlIAK
HsiehHo-G4-DX.mon 2 B & *» 3% % HsiehHo-G4-DX.swi °

\\

(3) ﬁf%ii%
aﬁﬁ@iﬂ*’u;ﬁ » 4[] 9-2~3 #i T

Gepc?orator terminal voltage (pu)

0.88

0.64

0.52

9 17‘.99 26‘.98 35.97 44.97
Time (sec)

®9-2 danRlRETHATR
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Geggeorator field current (pu)

Il Il Il Il
0.00 8.99 1799 26.98 35.97 4497
Time (sec)

Bl 9-3 dghipl# e T IR

U, q 5 Bp3EER D MW s - )

Wed » T4 hE FAAKG % ﬁga] % 20% Rated MW »
FOAT BN o o kAR L@ 0 0 iR 83K 2 Speed
droop ##] » £ R[4+ & & (Rotor angle)®? § §* & A& (Load angle)&_%
e FAMRPRTAFRITREZAR L EFTRTRT T
e+ qihi & - R PR ERELF AL B ITRTIERE > 22
PR S BRIREE A R g T S

(—) RIEALS
1. $2E# % 20 % MW friEtp42 % -MVAr - -
2. R Y TRl AFBITREES & K& L R4

F(EF REEF qihilr - &)

3. A K L5 Speed droop #3241 e
4. 45V, Iy, Efd ©
5. FRETBERE > AR o

(&) HEEb|

FI* 3 pIFAR A 0 2 SRR R LR R q i S ERE R
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4 45 % &) HsiehHo-G4-QXraw » & BB Fod7ie B 2§ 45k 4r
T gl r PSAT i 2 2§ 4 in B ARE 0 4o R 94 HrF

1.0143

s 233.29
1< In Service
1.0028 = 1 | swingBus
- Q)
, \60.00 © 59.993 -59.99 S| 6060/
-17.41 = -17.41 3 879.83 » 19.83
g D
£ =l s
18.05 zl 3
Gen. Bus N
In Service

B 9-4 q#hSEPIET 4 20k % ] (HsiehHo-G4-QX.raw )

FI* Ry F A AEP PR E PSS Sl EHEA T R 5L
T 1% e # i % Bty HsiehHo-G4-PSSE.dyn » 1% TSAT & # 5t % &
HsiehHo-G4-QX.tsa #%) * A& A& 2 M FhiB A2 prad = 5 pIF,
HsiehHo-G4-QX.mon £2 B R *» 4 #% HsiehHo-G4-QX.swi °

(3) e s
L *f%i T 4o 9-5~6 F
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ge (pu)

1.01

Generator terminal volta

1.00 4 - - -
0.99

0.96

51

1

a

31

20

Time (sec)

(pu)

51

41

31

Gep&rator field current

1.04
1.04

Time (sec)

R BRI

G

Bl 9-6 q #hipl3
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S B (S

Wt » R4 kA AREG e F S < X 10%~20% Rated
MW > & 2 A% felim™ o s f i 6 T RS ES(AVRHS
ik 82K 2B Speed droop 454 > RIS S e Uit B AN R T ¢ F
A% ERRREET LR ENO)FERBICF TR E
(Inertia) ¥ #c> (2)7% % 8 H07) S8 e 451 & M £(Speed droop) 4 +* ©
—) BLEEEE

6. ¥ eiFH & 10%~20% MW frig4p 4z 71 -10% Mvar {F/2 T o

7. pRE R p B T RBE(AVREE -
8
9.

. P 3R T 5 Speed droop ## e
254% V,, I, Eg, f(Hz), Gate position °
10.3 B % 7 B8 8 m%\fwi\ﬁé;‘:&

(—) Bk b

FI" W RIFAT R 0 2 SR T R BUR RS RN f R
B % 4 B ik ) HsiehHo-G4-LRuraw » A FF Ec#Tie B 2 f 51
AT o gt i PSAT 22 2 2 F 4 i B RE] 0 Ao B 9-7 Ao

1. §# _’HL?J 460 MW
2. X ﬁi%l 41-33.46 MVAr
3. R TRL 18.05kV
o
< <t
=is S, 23559
o‘_o: — 1 In Service
1.0028 5 1 o | SwingBus
o
4 6000 o 59.993 8;59.99 N —60.59@
2 4
33.46 e -33.463836.4() @ 36.40
T m
18.05 2 S
Gen. Bu§ 2
In Service N

B 9-7 0 f FPFERT 4 PRIk | (HsiehHo-G4-LR.raw )

HEERETE R EE SR S At
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T 1% e B i5 S8ty HsiehHo-G4-PSSE.dyn » §1#* TSAT 2 4 Hi#% & b
HsiehHo-G4-LR.tsa #% » & 4 s #hiE 42 e pFaE = TR
HsiehHo-G4-LR.mon £2 B R *» 4 #% HsiehHo-G4-LR.swi °

(=) s *
]L‘v‘vﬂff'a,fil B R eI ﬁ?‘fr’?pé%\? HETE P T BELR
B R 8 E % 5 4§ 9-8~9 AT !

Gepgrator terminal voltage (pu)

1.00

0.98

0.97

0.95

0.94

Time (sec)

F1O-8 06 f farfiidsk s TR
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G%ggorator spged (Hz)

62.30

61.70

61.10

60.50

59.90 f f T T
10 20 31 a1 51

Time (sec)

F1O-0 200 f L skok s © 407

Jcrz 4« kL(Excitation system)ip| 3

TR ﬁgﬂgﬂj P”bfg-mfﬁ%fﬁ'ﬁ#

¥ e iF g B gp a;\( 3T R EL) o poRA S % R K T AVR
¥ 41 (Auto mode)Fg T B FIRT > B Bl de > 5 %o 10 G E 1 5

¥ AVR mu;;, 2o St EE T EHETRA NG 100 %1095 %

TR i BREK AL T AR ] Sl o

. & (AVR mode) °

14
100 %037 %3 TASH TR > 4e » 5 %W EL -
W95 DI THETWATRE > o r 10%H 5 Bl E
;B

- 128 -



2t o

() Bt b

FIr wd Rl R SRR ST TP LT RIFEZH
BRPEER 4 P o EH % ] HsiehHo-G4-EXS5-NL.raw > & B fx 7 B
a2 f R RAeT o gt I PSAT 2 2 2§ 4 i H AUR] 4o B 9-10

AT
1. g # & ﬁia?] 10 MW
2. B F ﬁi%l ' 0 MVAr
3. HRBRLTRS 17T7kV
Ry
= K. 227.13
= <1 In Service
= .| Swing Bus
0.9875 = e
<t o
000 |J© 0.00389.00 o 0.00/ |
SR 0.00 3 $0.00 ” 0.00
5 )
1777 |2 @
o E I
In Service Z
Gen. Bus =
(=]
S
N

B 9-10 # F¢ L% 7 4 %% ) (HsiehHo-G4-EX5-NL.raw )

HsiehHo-G4-EX5-NL.tsa 4% > % A 2 M fiE & F FiE = F P 4%
HsiehHo-G4-EX5-NL.mon £2 ¥ i *» 3£ #% HsiehHo-G4-EX5-NL.swi °

) RS *
f%'ft'é'ﬁ}“";\‘]f ’?ff&f?#&@?@?’%g% P ek BT 8 T B
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Generator terminal voltage (pu)

‘
104 -~~~ -

1.01

|
|
|
|
1
|
|
|
|
|
|
L e R =
|
|
|
|
|
|
|
|
|
|

0.99

0.98

12‘.34 18‘.51 24‘.68 30.85
Time (sec)

B O-11 H I FRFRT THARLIR

o R oA O (R R ML SRR T AT O )R]

TEEAT A R K G S %JHFOMW’J;_“%‘?J]%‘
0%%F T_MVAr 24 Az 50 & s 5 o gk SLig * AVR $i5% > 2R
(o 18 mRTE B AR o okt S PR R RRIRAL T RE
T At K R reRs MR S8 ¢ § AVR B £ KA

v z;~ﬁ.\‘

-\M«

[y

—) BIEEAER

6. 4 2 iF 2 0 MW fv -30% %F % MVar o
7. FREEs Y AVR 4 H05S o
8
9.

AR TR S OMW -
é3‘_—.\]t,lfd,]:_ifd
10.47 B 2 7 8 %r - ﬂ‘Pi\Fé;‘%}

() Bk b
FI* R ARA G ST R B T Em s FL A
R T 4 P % 5| HsiehHo-G4-QC.raw » 7o B T ¥rie B 2_ §
i\?ﬁ"& AT o gt i PSAT i 2 2§ 4 i B B 4o B 9-12 Aror
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1 & @?J 0 MW
2 }iﬁ}ﬁ%lt': -162.78 MVAr
3. HILBWHEILRE 17.24kV
o0
< o
= S, 244.66
=) [ In Service
X .| Swing Bus
0.9575 " 1 = g
000 JO 0.003 £0.00 o 0.00("
4 [16278 | £ -162.78 3 C180.84 wl 180.84
5 D
1724 |2 m
N =
In Service Z
Gen. Bus S
(=)
5
B 9-12 m»acrt F 7 inAi KplEER® 4 2% 6] (HsiehHo-G4-QC.raw )

FRETE A PR PSS Sl 2R OT Rer B
T 18 e B i S Bcf, HsiehHo-G4-PSSE.dyn > 1% TSAT # # -t % |
HsichHo-G4-QC.tsa #f °» & A2 2 M W E £ F F & = T P&
HsiehHo-G4-QC.mon £ F i 7 3 4% HsiehHo-G4-QC.swi °

(5) Bk
Fefe R Rer LB T e DRAE B PRk HRTE L T
TR 4o 9-13 o
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Geglgegator terminal voltage (pu)

094 |~ —T|f - T

092 - ——+|f————————— — — — — — — b - = — = — — = — — — — — — — — — —

091 +-——-——-+|F-—-—"—-"—-"=-"=—"—"—"————— -« b - - ——— - — - — - ————

0.89

0.87

T
35.97 44.97

Time (sec)

B 9-13 mrart F 2 Al KPR T TR

J\. V/Hz *T4| B pl#
1 e B AR T R (D ST B ED) 0 R K L AVR
741 (auto mode)Eg T R FIRT o 4 » 10% 509 FF 15 5T AVR e %
TR A BRI B R TERF L 0 T L E AR V/Hz
S TR Rl

T o

=

RIFEAZ S

¥ % 3F @ A %F % B (AVR mode) -

FRPBETRERE -

i 100%%F T TR TR > 4o r 10%H 18 550

be o 10% FE B BERY B U] Bk s (ERERFE o

W P V., I, Bra, f(Hz),Step signal i 11 8:4e# 12 £ 5] ) g o

(—) i

.U‘P.U’!\J._

() BasEk bl

LRI E R R TR D HHEL o

U, & KGR "4 B (Under(Minimum) Excitation Limiter)ip] 3%
BB U BPRARS T I, T4 KA e B s —?‘ﬁ%
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A 5 0%, 25%, 50, 75% 100% MW § %0 3 ¥ 3% g 5 5 7
BHTRE I UEL U B it 77 6% BT fHRT - 4
- T p TR PEEEET] AVR 0% ¥ % 2 8 ks UEL e i

FoRg e

(—) PRIEAZSA

1. {828 @ & 0%, 25%, 50,75%F- 100% MW § §¢ -
2. peRaib it AVR #m 4 HEsS o

3.1 AR AT A EEETRE P UEL # iF
4. 324V, Iy, B, MW, MVAr

() R
LRI E R R TR D HEE o

—O. & F 4] B(Over(Maximum) Excitation Limiter)ip| &
BB R U BRIGAPF S e o R s R e Sy
I w5 0%, 25%, 50 %,75 %4 100% MW §, f‘ BRI UP i F: Bl
TWRHETRE P OEL "L B 17> 7 ¥ &% BR b fFm
T oo e~ BIHFFELD] AVR % 3k 2 8L > k% OEL e ik

(—) BLEEAEA
I 2388 & 0%, 25%, 50, 75% = 100% MW § ¢ -
2. peEEfS R AVR HAH o
3.1 1A 0 92 T R E 5| UEL # % o
4. 324 V,, Iig, B, MW, MVAr ©

——. T & 3jE 2 _E(Power System Stabilizer):p|:#
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HA PSS A 3 B RRGE T B AL & aplE e & B PSS
B~ A~ AR RRGE A G EER PR L L D R
Torn 4 ki ARl B B s PSS #H B LR T
B ORI )Tk

BlaR AR B

5. 8 wiE 4 100% MW § §

6. FoEaHs i * AVR #41H55% -
7
8

- AVR @i » e » 3% 1 5L LR R L dahif b o
iﬁl;’ PSS OFF ‘ff' ON EE ’ Tl} EJ'J ;55‘ Vt, Ifd, Efd, MW, MVar -

() R o

I SRR S HERT R EF TP LTS LR

P ééiéfj i s BEER % ) HsiehHo-G4-EXS5-full-load.raw » A B Ex%TE
2o f R4 o I PSAT 2 2 2 § 4 P i B SR 4o ] 9-14

-“3)%% W

O 5T
1. §# 3,%?] 41 560 MW
2. X ﬁia?] 41-15.09 MVAr
3. R WHTRL 17.60kV
2 8
= S, 230.00
— I In Service
0.9775 1 ; | Swing Bus

559.963 &559.96
-15.09 3 8‘121.82

-559.96 1
121.82

@.
)
&3
28
HsiehHg G4 18.0

INFBUS | 230

20000

B9-14 24 5 AR ERET 4 5% ol

( HsiehHo-G4-EX5-full-load.raw )

FI* Ry #F T AR RS PSS Sl S e e BuE
T 18 2% ik 43 HsiehHo-PSS-on-PSSE-EXBAS.dyn » §]* TSAT &

134 -



4 #4% % ) HsiechHo-G4-PSS-ON-EX5.tsa #% > A& # L 45 iE A2 e pFaE
& P#% HsiehHo-G4-EX5.mon £2 B i +» 3£ 4% HsiehHo-G4-EX5.swi ©

| 4

(=) &%
PfrR R 5L TR 4 R SRR LER T T & PSS
et 2 BB R A F R 5 doB 9-15 AT

Generator active power (MW) GSQ(%rator active power (M

PSS OFF
””””””1’66”2”143%

568.00 -

567.40 -

562.80 + f| 563.00 —+ {{|f

558.00

55820 -+

553.60 - 553.00 -

549.00 T T T 548.00
0.00 6.17 12.34 18.51 24.68 30.85 3 18.51 24.68 30.85
Time (sec) Time (sec)
(a) PSS ON (b) PSS ON

i¢ * Prony 4 47> /=

M
y(t) = Z A’ cos(wt+6,)

i=1
Ai : The amplitude of the ith mode in the signal.

fi= % the frequency (Hz) of the ith mode.
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¢=—2L _ the damping ratio of the ith mode.

No? + @?

01 : The phase (rad) of the ith mode in the signal.

9-3 i # £ A i 48 (Governor)iR] i#

ST R PP RRORE T AR R Rk b B
ﬁ\g‘k’_lﬁ?zﬁ SRS AR ES et ST 4 10%-20% rated
v B TR A(AVR) R
3% 3K T & Speed droop 74 » ARE W e TR B AL TR T AR
%#%?ﬁ%’&@ﬂﬁ$%?ﬁﬁ%J)ﬁ AR T
(Inertia) ¥ 4 ()74 i€ 4 104 -4 & 448 & 4 %(Speed droop) 4
s R W ST S o

(—) PlEEAER
WeFEE A 10%~20% MW friEdpdg w1 -10%Mvar -2 o
I pepifls i ® p 8 TR K (AVRIES -
P 83K L5 Speed droop 31 ©
354% V,, Iy, Egg, f(Hz), Gate position °
FRETBERE . xSk .

i

(&) fE v
o TR f ik kb -

Parms T4 hn §AREG H FEA L <8 80% rated
MW > gz i st * p o8 T R BE(AVRHE: » B

droop #5411 > 4e » MEF H I R EL T D E I BE R
#iA-% 72 # % (Dead band) ~ # B # B el B > 2 BREREEET
PR R ¥ ’éﬁs;}%.?;%%f’a{a’;_« b ﬁﬁﬁﬁiﬂg]%}@:o



(—) R4S
W eEE & 80% MW -
3pRA st p BT RA FE(AVRFCE -
4.3% 3¢ 83K T 5 Speed droop #24 ©
SRR AL ahBERIARPENEER ST E LB
% (Dead band) ~ i# & (Droop):* B {rH v ¥ -
6. 385 I P 35 4% MW, Speed, flow, f(Hz), Gate position {r § §*3% &

(—) R
'3 i CTJF’% 3k ’bﬁ 1‘EP‘_1E‘. T ’*F' ﬁ} F» fg‘}i’%f‘];é ) L /PIJ;“%‘_;{E E 3@- = :i Fa

=

—WU, % # % (Steam chest)P¥ &' ¥ HP[3R(E 3 * *2 7 Fdhis )
TEE AR A B §ARE G %ﬁﬂ 35 % % 80% rated
FE NI ER > P Y FFRFAR
FIESED T5%  $REET2 0 L d FFMBAU B fPRAD
FE AL EF RO RE Y ke

(—) BlEFEALE
1. $s2:F# 5 80 % MW -
2. P MEF RBAHIEEL 5% O RLELHAI0%

3. B S B R AOPER 2 BHRH T -
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K>
e W S U S VI i AR
FTWE ph (D-Axis) #%3 & A% F T2 th (D-Axis) 4@ (Xg~Xg~X g)

ZpER A H (Tao Ta)eo - 5% 5 & ﬂfF§\’$5§E ﬁﬁ‘ﬂ-ﬁiT%)\?‘J JixL
AEFRLRFH FHNETS OMW 2 ]ﬁs«])‘ 30%%F TAEAP & AT F (A

FOF) R TR K G RIS AR TR TR B -
ROARBFIFBRF T W i8R B S BRREES MY RBEF T B DenfELg ~ ¥

R~ =R R e ROE

SHRABEF T DA BGEG Y S B S e TR B 5 T B TR R
-

o o R 2.02 MW

o RERE I -72.21 MVAr( t )

s FLPBIRE 15.54 kV (15.54/17 =0.9142 p.u.)

Step 1. £ * PSAT i = ¥ % & "V /i enfl & 2 #
(1) £22> H %8 v gt

Generator Properties &‘

Ilain l Impedances ]

Bus Number 1104
Bus Nama GEN 17

ID ] Base MVA 442
Status In - Base kV 17

Bus Type Gen, Bus

Generator Equipment Name |

MW Cutput ’201?— MW Ar Cutput "?2205—
Maximum ] Maximom ,999—
Minimom ] Minimnm 999

Crpen MV Ar Limits ,m
Terminal Bus Remote Controlled Bus
Voltage ’09142— Mumber ,7
Upper Limit ’[]9142— Mame ,7
Lower 0.9142 Voltage l—

Desired Voltage 0
MW Ar Share % 100

3 s |
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(3) ﬁgj)\ﬁﬁﬁ; BT I R R

Adjustable Transformer Properties

X

blain Impedances ]Controls] VA Rahngs] Flows ]
Series Impedance

Resistance ] Reactance 0.0625
Cerrection Table - Add / View Correction Tables... |

Admittances
Conductance Susceptance
From-Magnetizing |0 |U
To-Magnetizing |0 |D
Charging |0 |U

(4) 2= 34 pind QM
& B & £ Open Diagram -> Talin-G4.pfd #-§ # #in 5 5B Bz o

0.9142
0.9636

7

-2.02

76.11

1
@2.02 = 2,025 &.2.02
-72.21 -72.213 €76.II

INF BUS | 230.

20000

GEN

1104

(5) g 4 pinit ¥

Solution->Solve # 77 4 #inity > AR VR TR ¥ T2

& 1 WTE ‘335’?}.’.—{@" 2 ke

8 % {5 > File->Save Powerflow && 5 Talin-G4-DX.pfb #§ & Export = PTI 2
#37% Talin-G4-DX.raw % » R = B ik A & b o

b

T4 P A A% R % (Talin-G4-DX.raw )
0, 100.0/RAWD VER 30

THIS CASE WAS SETUP FOR MODELING Talin-G4-DX

1104,'GEN ', 13.80.2, 0.000, 0.000, 1, 1,0.9142.8.199487E-02, 1
20000,'INF BUS !, 230.00,3, 0.000, 0.000, 1, 1,0.9635645,  0.0000, 1
0
0
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11044, 2.017, -72.205,  999.00, -999.00,0.9142,8.199487E-02, 442, 0.00150,  0.19200,  0.00000,  0.00000,1.00000,1, 100.0,  999.00, 0.00,
1, 1.0
20000,1", -2.017, 76.10685,  999.00, -999.00,0.9635645, 0.0000, 99999.00,  0.00000, 0.00100,  0.00000,  0.00000,1.00000,1, 100.0, 999.00,
0.00, 1,1.0
0
0
20000, 1104, 0,1 ,1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0
0.0, 0.0625
1.00000,0,  0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1
0/END OF AREA DATA

0
0/END OF VSC

ocococo

1,"ZONE-001
0/END OF ZONE DATA
0
1, 'Ownerl |
0 /END OF OWNER DATA

0/

Step2. £ = < +k 4 2L dyn #%
3= = & k4 5.4 Talin-G4-PSSE.dyn # °

TSAT -t 97 * 2. % j5 4% (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104,GENROU'4, 4.65, 0.06,1.5, .112,445,1.0, 1.62 142 346, .65, .245, .21, 0.167, 0.387 /Talin4 Validating
/1104,GENROU'4, 4.17,.06, 1.5, .112,445,1, 1.56,1.42, 393, 8, 306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 El S1 E2 S2

/1104, TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 uo uc pmax pmin 4 kI k2 t5 k3 k4 6 k5 k6 t7 k7 k8
/1104 TEEEG1'4009.3 0.10.00.20.025 -0.025 10 0.0 04 03811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 1.0 0.0 04 03811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3 Tw4T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.0500.049906 1 02 01 175020.04 02 0.040.1 -0.1 /Talin4 - Stabilizer T10=0.16,
T11=0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 02 0.040.1 -0. /Talin4 - Stabilizer ~ T10 =0.16,
T11=0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/

/1104,TEESGO'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing

/

/ TR KA TA TK TB TC Vamax Vamin Vmmax Vmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1 E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 11 0.75 40.0 00 750 00 0.0 0.173

038 1.0 555 0.044 74 0.214/ Model before AVR tuning

/

1104 'ESAC6A" 4 0.02 165 200 1.5 00667 1.0 7.1 6.1 7.1 -6.1 1.0 99.0 0.0 990 0.0 0.0 0.173
039 1.0 555 0.044 7.4  0.214 / Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA  TBl TCl TB2 TC2 Vrmax  Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP
VFMAX VFMIN KH KE TE KC KD El SEIl E2 SE2 FIMF

/1104 'REXSYS' 40.02 1650 0.0 999.0 005 20.0 15 001 075 7.1 -6.1 00 1.0 00 001.0 1.0 0.0 00067 7.1
-6.1 0.0 1.0 085 0.173 0.395550.044 7.4 0214 00 /

Step3. 1 * UDM #£ = DX ipl:# Vf 22 UDM #;
1= = DX ipli# Vf 2 Talin-G4-DX-EXUDM.dat #% °

TSAT -4t * 22 UDM # f& 4% (Talin-G4-DX-EXUDM.dat )
[DSA 7.0 UDM]
/UD EXC STARTS
1104, EXCUDM,'4 /DEVICE IDENTIFICATION
0/REMOTE BUS
0 0 0/REMOTE BRANCH
/BLOCK DATA STARTS
1,'YREAD',DLB','udmyread’, Talin-G4-DX-VFE.txt/

- 146 -



2,EMESOUT','E34',999.0,-999.0,1.0,0.0,0.0/
/BLOCK DATA ENDS

1,2/BLOCK INTERCONNECTION
1,REF'1.0, 1, TIME',1.0/BLOCK INPUT
/UD ENDS

Stepd. = = TSA L 74
12 > % k4 345 Talin-G4.mon #%) ~ Talin-G4-DX.swi 44 % Talin-G4-DX.tsa #¥ ©

Hge AT 20 F P 8% (Talin-G4.mon )
[TSAT 7.X Monitor]

{Additional Quantities }
generator, Mechanical torque
generator, Field current

{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

{(UDM}
1104, 'GOVUDM!, '4', 'Gain'
1104, GOVUDM!, '4', 'YREAD'
1104, 'GOVUDM!, '4', 'T20'
1104, PSSUDM!, 4', 'YREAD!'
1104, PSSUDM, 4', TW1'
1104, PSSUDM, '4', KS2 T7'
1104, PSSUDM!, '4', TW2'
1104, PSSUDM, 4', TW3'
1104, PSSUDM!, '4', 'KS3'
1104, PSSUDM!, 4", 'T8 T9'
1104, PSSUDM!, 4", 'T9-2"
1104, PSSUDM!, '4', 'T9-3'
1104, PSSUDM!, 4", 'T9-4'
1104, PSSUDM!, 4", 'T9-5'
1104, PSSUDM, '4', 'SUM2'
1104, PSSUDM, 4', 'KS1'
1104, PSSUDM!, 4', 'T1 T2'
1104, PSSUDM!, '4', 'T3 T4'
1104, PSSUDM!, 4', 'VSTLIM'
1104, EXCUDM,, '4', 'SUM'
1104, EXCUDM, '4', 'END E6'

{End UDM}
TSAT #Heié * 2 B B 4 (Talin-G4-DX.swi)
DESCRIPTION DX TEST /
SIMULATION FOR 35.71667 SECONDS /
PLOT 4 STEPS /
REPORT 10 STEPS /
STEP SIZE 0.25 CYCLES /

INTEGRATION RK4/
AtTime 2  Seconds
Remove Line ; 20000; 1104 ;1
NOMORE /

END /

TSAT 5t 2- #% % (Talin-G4-DX.tsa )
[TSAT 7.0]

Output Files = Talin-G4-DX

[Base Scenario]
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{Scenario Description}
Title = Talin-G4-DX
Author = Liao Ching-Jung
{End Scenario Description}

{Scenario Parameters }
Max generator speed deviation allowed = 0.5
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-DX.raw
Format = PSS/E RAWD 30
Solve Base Powerflow = YES
{End Powerflow Data}

{Dynamic Data}

Format = PSS/E

File = Talin-G4-PSSE.dyn
{End Dynamic Data}
{Monitor Data}

File = Talin-G4.mon

{End Monitor Data}
{Switching Data}

File = Talin-G4-DX.swi
{End Switching Data}

[End Base Scenario]

Step5. 7 R E
# Run->Basecase Analysis {5 4 7 it T HH T H 2 B T PR T REF P2 BT R

e

DSATools Output Analysis - [Talin-G4-DX]

BEle Cusph Data View Tools Window Help

=] & @ & wue
EE
Case |CEZ RIS BIPLIEHA \Talind\Simulate \ Talin-G4-DX -V T -old. txt _v| Contingency |Text Import Data ~i =
= M TSAT Scenario | Text Results 1 =] Quaniity |Generator terminal voltage (pu) =] J
+ 0 Talin-G4-DX
enerator ferminal vollage (pu) | Carve Legend - All Quantities
- No. [Bus# | BusName [D [Buffers |
1 1104 GEN 138 1 T
0.0[611138] 2
1 0.614200127 3
092

Flot Buffer

Scenario
Talin -G4-DX

060
925 026 874 17.73 2672 3572

Tine Gec)
% progm e < e G

Ready

s X
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‘frj'ﬁs’l'?Z A HR4A4EFTEQ %‘:ﬁ’?/?'ﬁi\‘
T bR
PG et 5

NHEF TP I T IREZ B Vo Pt Armr 4 ki
@]»nf‘ﬂ S %] NRFTHT NG Qi - AiofEE
WL EF QA T o AR (AR Y THIFESFHFRFT Bl GTRE ¥
TPPBTERAF X QP R RTLIEIFRE VRN L - SR RRSF S kit
Qe i ~ = W7 fL PR o R B e

FAINTHER

34

AHAEE TR QSRR AT FHR B LI SR ED  F T OT RE TR

o FouHIEN 5577 MW
o EouHFEN -11.93 MVAr(T )
o FT TR 1589kV (15.89/17=0.9347 p.u.)

B LR e R 2

Step 1. L4 * PSAT = = ¥
P R

(1) 2> H¥ax
(2) #fe
& T s ]

= ﬁ ‘*}ﬁ [;E-— ‘(H“—#IE
P RT AR F BB e SRR 2 e kR R T

Generator Properties &‘
blain ] Impedances ]
Bus Number 1104
Bus Nama GEN 13.8
ID g Base MVA 442
Status In - Base kV 138
Bus Type Gen, Bus

Generator Equipment Name |

MW Cutput ’55'?'6'?— MW Ar Cutput ’11928—
Maximum ] Maximom ,999—
Minimom ] Minimnm 999
Crpen MV Ar Limits ,m
Terminal Bus Remote Controlled Bus
Voltage ’W Mumber ,7
Upper Limit ’W Mame ’7
Lower 0.93462 Voltage l—
Desired Voltage IU—
MW Ar Share % 100

[ |

I

(3) #» 5 {2 213

LT RRE
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eFRRE2 FIEE T
Adjustable Transformer Properties

Main
Series Impedance

—
I

Resistance
Correction Table

Admittances

Eeactance

LB P40 2 3K e

X

Impedances ]Contxols] MV A Ratings] Flows ]

0.0625

Add f View Correction Tables... |

Conductance Susceptance
From-Magnetizing |O |D
To-Magnetizing |0 |U
Charging |0 |0

B

(4) 2= %4 pinH AR

# 4% B £z Open Diagram -> Talin-G4.pfd #-7 4 i/ 5 R B B £x -

\O on

< on

[se) <

o 3

(e [ww]

1 S

o0 o
g V3577« 55.7738;55.77 a -55.77
-11.93 -11.932C14.25 o 14.25

3¢ .

z =

O &

1104

(5) RiFT 4Pty

Ly ok o]

Solution->Solve 34 (7 & # i3

&0 ETRE BE T 2 Rk o

» File->Save Powerflow

20000

oRERURAELTE ) RETHLAT

ﬁ;?]

%75 Talin-G4-QX.pfb ## & Export = PTI 2. ¢ 4
#3% Talin-G4-QX.raw 4% » R =B ik A& b o

T4 A A% R % (Talin-G4-QX.raw )

0, 100.0/RAWD VER 30
THIS CASE WAS SETUP FOR MODELING Talin-G4-QX

1104,'GEN
20000,'INF BUS
0

0

1104.4 ",

1, 1.0
20000,'1",
0.00, 1,1.0
0
0

, 13.80.2,
!, 230.00,3,

0.000,
0.000,

0.000,
0.000,

55.761, -11.928,  999.00,

-55.767, 1425498, 999.00,

1,
1

-999.00,0.93462,2.265649, 442,

-999.00,0.9433339,  0.0000,

1,0.93462,2.265649, 1
1,0.9433339,  0.0000, 1

0.00150,  0.19200,

99999.00,  0.00000,
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0.00000,

0.00100,

0.00000,

0.00000,1.00000.1,

0.00000,1.00000,1,

100.0,

999.00,

100.0,

0.00,

999.00,



20000, 1104, 0,'1,1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0

0.0, 0.0625
1.00000,0,  0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1
0/END OF AREA DATA
0
0/END OF VSC
0
0
0
0
1,"ZONE-001
0/END OF ZONE DATA
0
1, 'Ownerl |
0 /END OF OWNER DATA
0/

Step2. £ = < +k 4 2L dyn #%
3= = 4+ k4 5.4 Talin-G4-PSSE.dyn # °

TSAT it 7 * 2 & i 4 (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104,GENROU'4, 4.65, 0.06,1.5, .112,445,1.0, 1.62 142 346, .65, .245, .21, 0.167, 0.387 /Talin4 Validating
/1104,GENROU'4, 4.17,.06, 1.5, .112,445,1, 1.56,1.42, 393, 8, .306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 El S1 E2 S2

/1104, TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 uo uc pmax pmin 4 kI k2 t5 k3 k4 t6 k5 k6 t7 k7 k8
/1104 TEEEG1'4009.3 0.10.00.20.025 -0.025 10 0.0 04 03811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 10 0.0 04 03811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3 Tw4T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.05.00.049906 1 02 0.1 175020.04 02 0.040.1 -0.1 /Talin4 - Stabilizer T10 =0.16,
T11=0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 0.2 0.040.1 -0. /Talin4 - Stabilizer =~ T10 =0.16,
T11=0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/

/1104,1EESGO0'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing

/

/ TR KA TA TK TB TC Vamax Vamin Vrmax Vmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1L E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 71 0.75 40.0 0.0 750 00 0.0 0.173

038 1.0 555 0.044 7.4 0.214/ Model before AVR tuning

/

1104 'ESAC6A" 4 0.02 165 200 1.5 0.0667 1.0 7.1 -6.1 7.1 -6.1 1.0 99.0 0.0 99.0 00 0.0 0.173
039 1.0 555 0.044 7.4  0.214 / Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA TB1 TCl TB2 TC2 Vrmax Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP

VFMAX VFMIN KH KE TE KC KD El SEl E2 SE2 FIMF
/1104 REXSYS' 40.02 1650 0.0 999.0 0.05 200 1.5 001 075 7.1 -6.1 00 1.0 00 001.0 1.0 0.0 0.0067 7.1
-6.1 0.0 1.0 085 0.173 0.395.550.044 7.4 0214 00 /

Step3. 1 * UDM £ = DX ipl:# Vf 22 UDM #;
1= = DX ipli# Vf 2 Talin-G4-QX-EXUDM.dat #% °

TSAT #-4ti#¢ * 22 UDM # f& 4% (Talin-G4-QX-EXUDM.dat )
[DSA 7.0 UDM]
/UD EXC STARTS
1104, EXCUDM,'4 /DEVICE IDENTIFICATION
0/REMOTE BUS
0 0 0/REMOTE BRANCH
/BLOCK DATA STARTS
1,'END E6','E6',1,1,0.214,0.044,7.4,0.173,0.39,0,20,0,1/
2,'YREAD','DLB','udmyread’, Talin-G4-QX-VEF.txt/
3,'SUM','SUM"/
/BLOCK DATA ENDS
3,1, 2,3/BLOCK INTERCONNECTION
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3,REF,1.0, 2,PT',1.0, 2, TIME',1.0/BLOCK INPUT
/UD ENDS

Stepd. = = TSA 74
i > X 4 548 Talin-G4.mon 4% ~ Talin-G4-DX.swi #% % Talin-G4-DX.tsa £ °

Hge AT 20 F P 8% (Talin-G4.mon )
[TSAT 7.X Monitor]

{Additional Quantities }
generator, Mechanical torque
generator, Field current

{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

(UDM}

1104, 'GOVUDM!, '4', 'Gain'
1104, 'GOVUDM!, '4', 'YREAD'
1104, 'GOVUDM, '4', 'T20'
1104, PSSUDM!, '4', 'YREAD!'
1104, PSSUDM, 4, 'TW1'
1104, PSSUDM, '4', 'KS2 T7'
1104, PSSUDM, '4', TW2'
1104, PSSUDM, '4', ' TW3'
1104, PSSUDM, '4', 'KS3'
1104, PSSUDM, '4', 'T8 T9'
1104, PSSUDM, '4', 'T9-2"
1104, PSSUDM, '4', 'T9-3'
1104, PSSUDM, '4', 'T9-4'
1104, PSSUDM, '4', 'T9-5'
1104, PSSUDM, '4', 'SUM2'
1104, PSSUDM, '4', 'KS1'
1104, PSSUDM!, '4', 'T1 T2'
1104, PSSUDM!, '4', 'T3 T4'
1104, PSSUDM!, '4', 'VSTLIM'
1104, EXCUDM!, '4', 'SUM'
1104, 'EXCUDM!, '4', 'END E6'

{End UDM}
TSAT #feié * 2 # B 4 (Talin-G4-DX.swi)
DESCRIPTION QX TEST /
SIMULATION FOR 30.98333 SECONDS /
PLOT 4 STEPS /
REPORT 10 STEPS /
STEP SIZE 0.25 CYCLES /

INTEGRATION RK4/
At Time 0.96666  Seconds
Remove Line ; 20000; 1104 ;1
NOMORE /

END /

TSAT %t 2. #% % (Talin-G4-DX.tsa )
[TSAT 7.0]

Output Files = Talin-G4-QX
[Base Scenario]
{Scenario Description }

Title = Talin-G4-QX
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Author = Qiang Han
{End Scenario Description }

{Scenario Parameters }
Max generator speed deviation allowed = 0.5
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-QX.raw
Format = PSS/E RAWD 30
Solve Base Powerflow = YES
{End Powerflow Data}

{Dynamic Data}

Format = PSS/E

File = Talin-G4-PSSE.dyn
File = Talin-G4-QX-EXUDM.dat
{End Dynamic Data}

{Monitor Data}

File = Talin-G4.mon
{End Monitor Data}
{Switching Data}

File = Talin-G4-QX.swi
{End Switching Data}

[End Base Scenario]

Step5. # T EEE

# Run->Basecase Analysis {5 4 7 it T HH T H 2 B T PR T REF P2 BT R
EFEEE Y AEF TP MR (Too~To) B F 2 T (X~ X)) # 4
SRR R E e

DSATools Output Analysis - [Talin-G4-QX] =
M Eile Graph Data ¥iew Tools Window Help —|F| X
F =] @ ® & w e

2l
I Case [CASimulate\Talin-G4-QX-V T-old txt | Contingency [Text Import Data = =
o W TSAT Scenatio | Text Results | | Quantity [Generator terminal voltage () =l JJ
= (3 Talin-G4-QX
enerator terminal voltage (1) Curve Legend - All Quaniities
0o No. | Bust | BusMame [ID [Buffers |
T 1004 GEN 138 )

0035327730
] 0.934620082

pere=

0.93

[Plot Buffer
O

0.88

0.00 6.20 1230 18.50 24.79 3098

Tiime (sec)
oY, I e

Ready

B
>
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3 A HRARBTRAFEEN P FRRE

TRAEEN TR A m#‘—g‘zﬁf@, PR 2 Sl o RR A TRES
EEPFTEERES o FT P BERFARBEMRE - BROPCELLTRAS
%ﬁ?@%{%iﬁﬁ—ﬁrc%uﬁﬁamﬁﬁwﬁﬁi%ﬂo

Step 1. £4* PSAT £ = H % &
(1) £ H s m Am )y

B
e
i
ES
|
T
T
'?\..
S

&

(2) L& Hfsm
(3) i~ E2 g VR PR R B

(4) 2+ T4 058 5E
£ # # M £z Open Diagram -> Talin-G4.pfd #- 4 it H 5 B B £z o

(e} [}
\O \O
(s (s
(@)} (@)}
=) o
1 S
0 «
, 000 o 00035000 000/,
0.00 0. 003 E‘o. 00 » 0.00
=
$ E
© < =]
(=} (=3
— [«
— S
N
() fHFR4Hmntt

3-8 % {4 > File->Save Powerflow #& % Talin-G4-EX5.pfb 4% 2% Export = PTI 2. & 4
e ;8 Talin-G4-EXS.raw 4% > £ S @A A& 6

4P R A % B #E % (Talin-G4-EX5.raw )
0, 100.0/RAWD VER 30

THIS CASE WAS SETUP FOR MODELING Talin-G4-EX5

1104, GEN ', 13.80.2, 0.000, 0.000, 1, 1,0.936824,0, 1
20000, INF BUS ', 230.00,3, 0.000, 0.000, 1, 1,0.936824, 0.0000, 1
0
0
11044, 0, 0, 999.00, -999.00,0.936824,0, 442, 0.00150,  0.19200,  0.00000,  0.00000,1.00000,1, 100.0, 999.00, 0.00, 1,1.0
20000,1", 0, 0, 999.00, -999.00,0.936824, 0.0000, 99999.00, 0.00000, 0.00100, 0.00000, 0.00000,1.00000,1, 100.0, 999.00, 0.00, 1,
1.0
0
0
20000, 1104, 0,'1 ',1,1,1, ~ 0.00000, 0.00000,2,'", 1, 1,1.0
99.00000,9999.00000
1.00000, 0, 0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0., 0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1
0/END OF AREA DATA
0
0/END OF VSC
0
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0

0

0

1,"ZONE-001 |

0/END OF ZONE DATA

0
1, 'Ownerl |

0 /END OF OWNER DATA

0/

Step2. i= = * k4 545 dyn #%
= > % R 4 5L4% Talin-G4-PSSE.dyn #§ °

TSAT it * 2 & i 4% (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104'GENROU'4, 4.65, 0.06,1.5, .112,4.45,1.0, 1.62 142 346, .65, 245, 21, 0.167, 0.387 /Talin 4 Validating
/1104,GENROU'4, 4.17,.06, 1.5, .112,445,1, 1.56,1.42, 393, 8, .306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 EI S1 E2 S2

/1104,TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 wo uc pmax pmin t4 k1 k2 t5 k3 k4 t6 k5 k6 t7 k7 k8
/1104 TEEEG1'4009.3 0.10.00.20.025 -0.025 10 00 04 03811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 10 00 04 0.3811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3Tw4T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.05.00.049906 1 02 01 175020.04 02 0040.1 -0.1 /Talin4 - Stabilizer T10=0.16,
T11 =0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 0.2 0.040.1 -0. /Talin4 - Stabilizer =~ T10 =0.16,
T11=0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/

/1104,TEESGO0'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing

/

/ TR KA TA TK TB TC Vamax Vamin Vrmax Vrmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1L E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 71 0.75 40.0 0.0 750 00 0.0 0.173

038 1.0 555 0.044 7.4 0.214/ Model before AVR tuning

/

1104 'ESAC6A" 4 0.02 165 200 1.5 0.0667 1.0 7.1 -6.1 7.1 -6.1 1.0 99.0 0.0 99.0 00 0.0 0.173
039 1.0 555 0.044 7.4  0.214 / Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA TB1 TCl TB2 TC2 Vrmax Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP
VFMAX VFMIN KH KE TE KC KD El SEl E2 SE2 FIMF

/1104 REXSYS' 40.02 165.0 0.0 999.0 0.05 200 15 001 075 7.1 -6.1 0.0 1.0 00 0010 1.0 0.0 0.0067 7.1
-6.1 00 1.0 0.85 0.173 0.395550.044 7.4 0214 00 /

Step3. 2= = TSA 3L 7 4%
iz = = 4% 4 545 Talin-G4.mon #% ~ Talin-G4-EX5.swi #§ 2 Talin-G4-EX5.tsa 4§ °

WoEeoT* 20 TR 4 8cHd, (Talin-G4.mon )
[TSAT 7.X Monitor]

{ Additional Quantities }
generator, Mechanical torque
generator, Field current
{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

{(UDM}

1104, 'GOVUDM!, '4', ‘Gain'
1104, 'GOVUDM!, '4', 'YREAD'
1104, GOVUDM!, '4', 'T20'
1104, PSSUDM!, '4', 'YREAD!'
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1104, 'PSSUDM, '4', ' TW1'
1104, PSSUDM, '4','KS2 T7'
1104, 'PSSUDM, '4', TW2'
1104, 'PSSUDM, '4', ' TW3'
1104, 'PSSUDM, '4', 'KS3'
1104, 'PSSUDM, ‘4, 'T8 T9'
1104, 'PSSUDM, '4', 'T9-2'
1104, 'PSSUDM, '4', 'T9-3'
1104, 'PSSUDM, '4', 'T9-4'
1104, PSSUDM, 4, 'T9-5'
1104, 'PSSUDM, '4', 'SUM2'
1104, 'PSSUDM, '4', 'KS1'
1104, PSSUDM, 4, 'T1 T2'
1104, 'PSSUDM, '4', 'T3 T4'
1104, PSSUDM, '4', 'VSTLIM'
1104, EXCUDM,, '4', 'SUM'
1104, 'EXCUDM!, '4', 'END E6'

{End UDM}
TSAT #fe ¢ * 2 # B 4# (Talin-G4-EXS.swi)
DESCRIPTION EX5 TEST /
SIMULATION FOR 31.98333 SECONDS /
PLOT 4 STEPS /
REPORT 10 STEPS /
STEP SIZE 0.25 CYCLES /

INTEGRATION RK4/

At Time 2.1  Seconds

Change AVR Reference ;1104 ;4 0.044376
At Time 14.016666  Seconds

Change AVR Reference ;1104 ;4 -0.044376
NOMORE /

END/

TSAT #% 2. #% % (Talin-G4-EX5.tsa )
[TSAT 7.0]

Output Files = Talin-G4-EX5
[Base Scenario]

{Scenario Description }
Title = Talin-G4-EX5
Author = Qiang Han

{End Scenario Description }

{Scenario Parameters }
Max generator speed deviation allowed = 0.5
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-EX5.raw
Format = PSS/E RAWD 30
Solve Base Powerflow = YES
{End Powerflow Data}

{Dynamic Data}

Format = PSS/E

File = Talin-G4-PSSE.dyn
{End Dynamic Data}

{Monitor Data}

File = Talin-G4.mon
{End Monitor Data}
{Switching Data}

File = Talin-G4-EX5.swi
{End Switching Data}

[End Base Scenario]
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Stepd. 3 {7 ikt
# Run->Basecase Analysis {5 4 7 it T HHg 7@ 2 B T PR T REF P2 BT R

i g

=P

B Eile Graph Data View TIools Window Help
=3 j & 2 % & w2
x|
| Case |Tahn—G4—EX5.bm ﬂ Contingency |1~EX5 TEST ﬂ
= W TSAT Scenario | Talin-G4-EX5 | Quantity [Generator terminal voltage (pn) -] J
= [ Talin-G4-BXS
Generator terminal voltage (pu) | Curve Legend - All Quantities
e No. |Ens# [ Bus Mame [1
1 1104 GEN 138 .
0.934
0.974
0.934 < >
| Elot Buffer
Cuantity Contingency Scenal
0.944 Generator t2... |1 --EX5 TES
0.93
0.00 6.40 1279 19.19 2550 3%
1 Time (sec) 4 >
&l - >
Ready

- 157 -



A X R4 R R e 5 T o Rl

WP FEF Y KA B R RPRE SIS [T F A HF TR heh
FBEOR R o AT e P H - FIPLRGTIED p RSB RIBF TR -
e A RBRE DL JRAE R F AP EF s feiBER

B R A (LR ML MR EA )RR B s e kT o

TWARF RS F > TRASERE AR B N o ARBAF BB L WRED
FRAPOT FE TR IRAeT

o F rext F 12281 MW

o 2%r 5 917486 MVAI( ¢ )

o H T T RE1553kV

Step 1. 4% PSAT & * H # f QR gt enfh » % 4
(1) ez Him )i

(2) £ H wng
PR BTR TR R L SRR L R R
Generator Properties z|

Main 1 Impedances ]

Bus Mumber 1104
Bus Name GEN 138

D 4 Base MVA 442
Statns In - Base kV 138

Bus Type Gen, Bus

Generator Equipment Name |

MW Cutpnt |22812— WMV Ar Cutput I?4861—
Maximum IQQQ— Maximum IQQQ—
Minimum 0 Minimum 999

Open MVAr Limits [No  ¥]
Terminal Bus Remote Controlled Bus
Voltage 09134 Number ’7
Upper Limit 0.9134 Name ’7
Lower |[39134— Voltage l—

Desired Voltage 0
MV Ar Share % 100

FEE |

(3) W~ 2 & LRI PR
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ERRELZILE TIER 40T 2K e

Adjustable Transformer Properties

X

Mlain Impedances ]Contxols] MV A Ratings] Flowrs ]
Series Impedance

Resistance ] Reactance 0.0625
Correction Table - Add f View Correction Tables... |

Admittances
Conductance Susceptance
From-Magnetizing |O |D
To-Magnetizing |0 |U
Charging |0 |0

e | B

4) 274 pinE AE

(
& # # ¥ £z Open Diagram -> Talin-G4.pfd #-7 4 #/n 5 S B F fx -

I3 PSAT - [Talin-G4.pfd -

- B [ BF EE&RQE% e e <Al v | ks
[EQFile Solution Reports Subsysten Edit Settings Scripts Wiew Window Help 5 X
, S
=] ﬂmem-NawPSP A & g 1L
= .gSmglehmDngram =) 2,
7 TalineGd ofd = S S
== PowexF'[owData—TempP‘ 1 — 3
ACDw L ca a
e 4028 o 228190228 S| sem : O
Lead -74.86 -74.86 %79.45 - 79.45 e
Fired Shunt - 2 g
Switchable Shumt @ E F
Line = o o o
| =) =3
Fixed Transformer = = P
I Adistible Trancfm (0 « -t -
B [Foorm ] | . =
T Z
Opening Powerflow file: C:\Simulatel_ psat_ conv.tmp Sl et l&
Converting PSFO07.00 to PFB version 4.0 3 O
B i
Messages /i Change Log }, Macro [ &
~
Ready 00

(5) RiFT 4Pty

&0 ETRE BE T 2 Rk o

38 % {4 - File->Save Powerflow #& 15 Talin-G4-LDC.pfb #% 2« Export = PTI 2. % 4 ;

s 3¢ Talin-G4-LDCuraw 4% » & 2B A& B o

T4 ik A X6 % (Talin-G4-LDC.raw )
0, 100.0/RAWD VER 30

THIS CASE WAS SETUP FOR MODELING Talin-G4-LDC
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1104,'GEN ', 13.80.2, 0.000, 0.000, 1, 1,0.9134,0.9270625, 1

20000, INF BUS ', 230.00,3, 0.000, 0.000, 1, 1,0.9647504, 0.0000, 1

0

0

1104,4 ", 22812, -74.861,  999.00, -999.00,0.9134,0.9270625, 442, 0.00150,  0.19200, 0.00000,  0.00000,1.00000,1, 100.0, 999.00, 0.00,
1,1.0

20000,'1", -22.812, 79.4491,  999.00, -999.00,0.9647504, 0.0000, 99999.00, 0.00000, 0.00100, 0.00000, 0.00000,1.00000,1, 100.0, 999.00,
0.00, 1,1.0

0

0
20000, 1104, 0,'1',1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0
0.0, 0.0625
1.00000,0,  0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1 |
0/END OF AREA DATA

0
0/END OF VSC
0

coo

1,"ZONE-001 |
0/END OF ZONE DATA
0
1, 'Ownerl
0/END OF OWNER DATA
0/

Step2. £ = * k4 5% dyn #§
= > % R 4 5L4% Talin-G4-PSSE.dyn #§ °

TSAT #-#t#7* 2 % j5 % (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104'GENROU'4, 4.65, 0.06,1.5, .112,4.45,1.0, 162 142 346, .65, 245, 21, 0.167, 0.387 /Talin 4 Validating
/1104,GENROU'4, 4.17,.06, 1.5, .112,445,1, 1.56,1.42, 393, 8, .306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 El S1 E2 S2

/1104, TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 uo uc pmax pmin 4 kI k2 t5 k3 k4 t6 k5 k6 t7 k7 k8
/1104 TEEEG1'4009.3 0.10.00.20.025 -0.025 10 0.0 04 03811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 10 0.0 04 03811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3Tw4 T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.05.00.049906 1 02 01 175020.04 02 0040.1 -0.1 /Talin4 - Stabilizer T10=0.16,
T11 =0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 0.2 0.040.1 -0. /Talin4 - Stabilizer T10 =0.16,
T11=0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/

/1104,TEESGO'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing

/

/ TR KA TA TK TB TC Vamax Vamin Vmmax Vmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1 E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 11 0.75 40.0 00 750 00 0.0 0.173

038 1.0 555 0.044 74 0.214/ Model before AVR tuning

/

1104 ' ESAC6A' 4 0.02 165 200 15 0.0667 1.0 7.1 -6.1 7.1 -6.1 1.0 990 0.0 990 0.0 00 0.173
039 1.0 555 0.044 74 0.214/Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA  TBl TCl TB2 TC2 Vrmax  Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP
VFMAX VFMIN KH KE TE KC KD El SEIl E2 SE2 FIMF

/1104 'REXSYS' 40.02 1650 0.0 999.0 005 20.0 15 001 075 7.1 -6.1 00 1.0 00 001.0 1.0 0.0 00067 7.1
-6.1 0.0 1.0 085 0.173 0.395550.044 7.4 0214 00 /

Step3. 2= = TSA 3L 7 4%
iz = % 4% 4 545 Talin-G4.mon #§ ~ Talin-G4-LDC.swi #§ % Talin-G4-LDC.tsa #§ °

WoEeoT* 2. TR S 8cH%, (Talin-G4.mon )

[TSAT 7.X Monitor]

{Additional Quantities }
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generator, Mechanical torque
generator, Field current
{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

{(UDM}
1104, GOVUDM,, '4', 'Gain'
1104, GOVUDM!, '4', 'YREAD'
1104, GOVUDM,, '4', 'T20'
1104, PSSUDM!, 4, 'YREAD!'
1104, PSSUDM!, '4', TW1'
1104, PSSUDM!, 4, 'KS2 T7'
1104, PSSUDM!, 4', TW2'
1104, PSSUDM, 4', TW3'
1104, PSSUDM, 4', 'KS3'
1104, PSSUDM!, 4", 'T8 T9'
1104, PSSUDM, 4", 'T9-2"
1104, PSSUDM, 4", 'T9-3'
1104, PSSUDM!, '4', 'T9-4'
1104, PSSUDM, 4', 'T9-5'
1104, PSSUDM, '4', 'SUM2'
1104, PSSUDM!, '4', 'KS1'
1104, PSSUDM!, 4", 'T1 T2'
1104, PSSUDM, '4', 'T3 T4'
1104, PSSUDM, '4', 'VSTLIM'
1104, EXCUDM,, '4', 'SUM'
1104, EXCUDM, '4', 'END E6'

{End UDM}
TSAT @ * 2- B B 4% (Talin-G4-LDC.swi )

DESCRIPTION LDC TEST/

SIMULATION FOR 37.85 SECONDS /

PLOT 4 STEPS /

REPORT 10 STEPS /

STEP SIZE 0.25 CYCLES /

INTEGRATION RK4/
AtTime7  Seconds
Remove Line ; 20000; 1104 ;1
NOMORE /

END/

TSAT #ic#t 2 # % (Talin-G4-LDC.tsa )
[TSAT 7.0]

Output Files = Talin-G4-LDC
[Base Scenario]

{Scenario Description}
Title = Talin-G4-LDC
Author = Qiang Han

{End Scenario Description }

{Scenario Parameters }
Max generator speed deviation allowed = 0.5
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-LDC.raw
Format = PSS/E RAWD 30
Solve Base Powerflow = YES
{End Powerflow Data}

{Dynamic Data}
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Format = PSS/E
File = Talin-G4-PSSE.dyn
{End Dynamic Data}

{Monitor Data}

File = Talin-G4.mon
{End Monitor Data}
{Switching Data}

File = Talin-G4-LDC.swi
{End Switching Data}

[End Base Scenario]

Step4. 4 7 HeHt

# Run->Basecase Analysis {é 3% 7 {58 & 571728 T #8487

CRLTOE T

DSATools Output Analysis - [Talin-G4-LDC]

BFile Graph Data View Tools Window Help
& & @ & ?

Case |CEEHRBBIPLIERE Talind\Simulate\Talin-G4-LDC-VT-messured.txi_v | Contingency |Text Import Data

= W TSAT Scenario | Text Results 1 ] Quaniity |Generator terminal voltage (pu)
+ B2 Talin-G4LDC
enerator ferminal voltage (ou) | Carve Legend - All Quantities
- No. |Bus# | BusName [ [Buffers |
1 1104 GEN 138 1 1
ﬁ‘v‘ 0.913900114 2
] 1 0.617823520 3
090 /
089
087
Plot Buffer
086
084
0,00 757 15.14 2271 3028 .85
Time (sec) 3 3
i [CErn - 2

Ready
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Hé%k 5 %KQ‘&§$§V$¢$5§

IO Rk S T R D PR B0 2 R RO Sl e
A TR IS P R e R R F T R AR KRR el
B2 @ BNE e d N n it QP AERKRT R DA R o Q fh R BE% D
R R ARFES TSRO RV o 2 R0 Sl o e i
BB b o Fpt o A S I PR QP FEGERT R S - BR%
BRIPLRILER IV DEFRE R 2 Qb HFERR 2R -

SHASF TP QM FEPFEAT BB Pl SR B F TP 0F FE R
PLVE Tl N

o}k FEAN S5TTMW
o @RS F N 1193 MVAI(t )
£

o FRWHTER  15.89kV (15.89/17=0.9347 p.u.)

Step 1. £ 4% PSAT 22 = B8 g Uitk 2 ¥4
(1) £ Hiarimmp

(2) Rz Hipminp

Generator Properties R|

Main I Impedances I

Bus Number 1104
Bus MName GEN 13.8

D 1 Base MVA 442,
Statns In A Baze kV 13.8
Bus Type Gen, Bus

Generator Equipment Name |

MW Cutput ’557"5.77 MV Ar Cutput ,119237
Maximum ’9997 Maximum ’9997
Minimum 0 Minimum 994

Cpen MVAr Limits [No v
Terminal Bus Remote Controlled Bus
Voltage 0.93462 Mumber
Upper Limit ’W Name '7
Lower ’W Voltage ,7

Desired Woltage 0
MV Ar Share % 100

HETE ELs ]
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(3) gy~ Ep 2 g Ut B g R E

Adjustable Transformer Properties

X

blain Impedances ]Controls] VA Rahngs] Flows ]
Series Impedance

Resistance ] Reactance 0.0625
Cerrection Table - Add / View Correction Tables... |

Admittances
Conductance Susceptance
From-Magnetizing |0 |U
To-Magnetizing |0 |D
Charging |0 |U

# 3 4 B fx Open Diagram -> Talin-G4.pfd #- + i#7i 8 5B B fx

I3 PSAT - [Talin-G4.pfd - |

-] e = 0= AR @ e e MR RS
Eﬂe Solution Reports Subsystem Edit Settings Sgripts Wiew Window Help — E &
L
= :aPmpct TNew FEF ~ oo = [
B - . SingeLie Disgrass o 3 -
......... 5 Talin G4 ol = S &
] [ PoweFlow Dat - Tewp P =
ACF & e

3ik]
Generator 4 3577
I -11.93

Fired Shuont
Switchable Shont

38
———

1 4
=
55774 5577 5571/ £ 6
-11.93 %14.25 | 1425 e

GEN
IF BUS

Line - = me. &
3 = o
Fixed Transformer & = .1
! Adjustable Trensform v o . i
s e W P =
TE L
Opening Powsrflow file: cC:\3imulate' psat conv.tmp Al O
Converting PSF07.00 to BFE version 4.0 3 EI
o
Messages /, Change Log }, Macro / o
Ready (- [o1a]
= sy S0
(5) gg{l T = /!i— (n“f_v E‘T
. s = .z sy ok o %% o e 5 7 n 5
Solution->Solve # (7& # Fiitty » AF A VAL Z TR B F T B2 ]

R i = I T
3-8 % {8 > File->Save Powerflow #% 7% Talin-G4-LR.pfb #§ &% Export = PTI 2. & 4
$ 5% Talin-G4-LR.raw #§, » Z S B ik ~ X 6] o

45 A A X bFE % (Talin-G4-LR.raw )
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0, 100.0/RAWD VER 30
THIS CASE WAS SETUP FOR MODELING Talin-G4-LR

1104,'GEN ', 13.80.2, 0.000, 0.000,
20000, INF BUS ', 230.00,3, 0.000, 0.000,
0
0

1,0.935328,2.262253, 1
1,0.9440342,  0.0000, 1

1104,4 ", 55.761, -11.928,  999.00, -999.00,0.935328,2.262253, 442, 0.00150,  0.19200, 0.00000, 0.00000,1.00000,1, 100.0, 999.00, 0.00,

1,1.0

20000,'1", -55.767, 1425145, 999.00, -999.00,0.9440342, 0.0000, 99999.00,  0.00000, 0.00100, 0.00000, 0.00000,1.00000,1, 100.0, 999.00,
0.00, 1,1.0

0

0
20000, 1104, 0,'1,1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0
0.0, 0.0625
1.00000,0,  0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1 |
0/END OF AREA DATA

0
0/END OF VSC
0

coo

1,"ZONE-001 |
0/END OF ZONE DATA
0
1, 'Ownerl |
0/END OF OWNER DATA
0/

Step2. = * + +k 4 5.4 dyn #%
iz > % R 4 548 Talin-G4-PSSE.dyn #§ °

TSAT it * 2 & i 4 (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104/GENROU'4, 4.65, 0.06, 1.5, .112,445,1.0, 162 142 346, .65, .245, .21, 0.167, 0.387 /Talin 4 Validating
/1104,GENROU'4, 4.17, .06, 1.5, .112,445,1, 1.56,1.42, 393, 8, 306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 El S1 E2 S2

/1104, TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 uo uc pmax pmin t4 kI k2 t5 k3 k4 t6 kS k6 t7 k7 k8

/1104 TEEEG1'4009.3 0.10.0 020.025 -0.025 10 00 04 0.3811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 1.0 0.0 04 03811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3Tw4 T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.05.00.049906 1 02 0.1 175020.04 02 0040.1 -0.1 /Talin4 - Stabilizer T10=0.16,
T11 =0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 0.2 0.040.1 -0. /Talin4 - Stabilizer = T10 =0.16,
T11 =0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/
/1104,TEESGO0'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing
/

/ TR KA TA TK TB TC Vamax Vamin Vrmax Vrmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1 E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 11 0.75 40.0 00 750 00 0.0 0.173

038 1.0 555 0.044 74 0.214/ Model before AVR tuning

/

1104 ' ESAC6A' 4 0.02 165 200 15 0.0667 1.0 7.1 -6.1 7.1 -6.1 1.0 990 0.0 990 0.0 00 0.173
039 1.0 555 0.044 74 0.214/Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA TB1 TCl TB2 TC2 Vrmax Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP

VFMAX VFMIN KH KE TE KC KD El SEl E2 SE2 FIMF
/1104 REXSYS' 40.02 1650 0.0 999.0 0.5 200 15 001 075 7.1 -6.1 00 1.0 00 001.0 1.0 0.0 0.0067 7.1
-6.1 0.0 1.0 085 0.173 0.395.550.044 7.4 0214 00 /

Step3. £ = TSA $, 74
iz = < 4% 4 545 Talin-G4.mon #§ ~ Talin-G4-LR.swi #§ %2 Talin-G4-LR.tsa #§ °

WoEeoT* 20 T 4 8cH¥, (Talin-G4.mon )

[TSAT 7.X Monitor]
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{Additional Quantities }
generator, Mechanical torque
generator, Field current

{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

{(UDM}
1104, GOVUDM!, '4', 'Gain'
1104, GOVUDM!, '4', 'YREAD!'
1104, 'GOVUDM!, '4', 'T20'
1104, PSSUDM!, 4', 'YREAD!'
1104, PSSUDM, 4', TW1'
1104, PSSUDM, 4, 'KS2 T7'
1104, PSSUDM!, 4', TW2'
1104, PSSUDM, 4', TW3'
1104, PSSUDM, 4', 'KS3'
1104, PSSUDM!, '4', 'T8 T9'
1104, PSSUDM!, '4', 'T9-2'
1104, PSSUDM, 4", 'T9-3'
1104, PSSUDM!, 4", 'T9-4'
1104, PSSUDM, '4', 'T9-5'
1104, PSSUDM, '4', 'SUM2'
1104, PSSUDM!, '4', 'KS1'
1104, PSSUDM!, 4", 'T1 T2'
1104, PSSUDM!, 4", 'T3 T4'
1104, PSSUDM!, '4', 'VSTLIM'
1104, EXCUDM,, '4', 'SUM'
1104, EXCUDM, '4', 'END E6'

{End UDM}
TSAT %t i@ * 2. # & 4% (Talin-G4-LR.swi )
DESCRIPTION LR TEST/
SIMULATION FOR 45.98333 SECONDS /
PLOT 4 STEPS /
REPORT 10 STEPS /
STEP SIZE 0.25 CYCLES /

INTEGRATION RK4/
At Time 0.95  Seconds
Remove Line ; 20000; 1104 ;1
NOMORE /

END/

TSAT #t 2. #% % (Talin-G4-LR.tsa )
[TSAT 7.0]

Output Files = Talin-G4-LR
[Base Scenario]

{Scenario Description}
Title = Talin-G4-LR
Author = Qiang Han

{End Scenario Description }

{Scenario Parameters }
Max generator speed deviation allowed = 0.5
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-LR.raw
Format = PSS/E RAWD 30
Solve Base Powerflow = YES
{End Powerflow Data}
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{Dynamic Data}

Format = PSS/E

File = Talin-G4-PSSE.dyn
{End Dynamic Data}
{Monitor Data}

File = Talin-G4.mon

{End Monitor Data}
{Switching Data}

File = Talin-G4-LR.swi
{End Switching Data}

[End Base Scenario]

Step4. #, i7 fi-EE
# Run->Basecase Analysis {5 34 {7 #ff T $Hs o717 2 % T 183 27 Pl % T 188
i#AB {700 80 {1 TSAT #55 4c 88 2 #< Talin-G4-PSSE.dyn i P 2% T # 82 1 129 #ic
" HEWLEKEZAEBRFP2BEMER U 18R 23 THd R e FRlE s o
e F T ER YR *@@;@@m Bt 2 Sl UF BET e P kR
—HAAFRE T ERHE R HEFTH fmf\%ﬂm B2 i R F W ML
o LEFAERKE Kﬁtmp’%féf RAEEFTWERDPRLEY MEFHRE S B
EHEARPORF B E R S8 Uc ﬁf'é’%%’f’ H BRI ERY R R o

DSATools Output Analysis - [Talin-G4-LR] LEX
BB Groh Dats View Tools Window Help _ =] x|
[ =] 2] % & wu®e

EF
] Case [CASimulate\TalinG4 LR -F.xd _v| Contingency [Text Import Data |
W TSAT Scenario [Text Results | =]  Quantity [Generator spesd (z) [=| J
# & TalinG4-LR
enerator speed (Fiz) Curve Legend - AIL Quantiies

(RED No. |Bus# | Bus Name [ID_ [Buffer# |

T [EE] T2

6000107 3

62.30.

61.70.

61.10.

[ PLot Buffer

Contingeny

Quantity
tor

60,50

0.00 9.20 18.30 27.59 3679 45.08

Y Time (sec)

& A

W Program Type.
Ready
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4% 6 & F T (Steam chest) P [F ¥ #cip| &

£ § % (Stoam ChesO P 8§ BRI » & 5% Wi 6 0 4 Bcitoh » oA 08 1 s
LEAPH PR F o F SR AMEFEF F REDE PHRT O BN P
FRBAHIE TSRS R ol oes 5 0 PP SR W
PPER F B Ty Ts o T (L4833 525 2B kAo )o

Xk 4 88 T A F % (Steam Chest) P fF F Boip] 3 fid
FIED o R PF FIE TR AT

g MPEF R R

o §okw FE N 303MW
o ok FEA 555 MVAI(t )
o FT TR 15897kV (15.897/17=0.9351 p.u.)

L AL S L S

Step 1. L4 * PSAT £ =
P i

(1) &> H¥ax

(2) Lz Hismnp
ﬁ;}]»il BETRF AT B S

5’\5]_,

Generator Properties

blain ] Impedances ]

Bus Number 1104
Bus Nama GEN 13.8
ID ] Base MVA 442
Status In - Base kV 138
Bus Type Gen, Bus
Generator Equipment Name |
MW Cutput 303 MW Ar Cutput -5.546
Maximum Q09 Maximnm Q03
Minimom ] Minimnm 999

Crpen MV Ar Limits |No -
Terminal Bus Remote Controlled Bus
Voltage 0.93506 Number
Upper Limit 0.93506 Mame
Lowrer 0,93506 Voltage

Desired Voltage 0

MW Ar Share % 100

5 e |
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(3) g » Hipx @ imingt

PR E

2 2 Ep sz E > oL 5 2p
e RREZ DI THED 4T 2K F o
Adjustable Transformer Properties W|
Main Impedanaes ]Controls] MV A Rahngs] Flows ]
Series Impedance
Resistance 1 Reactance 0.0625

:lv

Cerrection Table

Add / View Correction Tables... |

Admittances
Conductance Susceptance
From-Magnetizing |0 |U
To-Magnetizing |0 |D
Charging |0 |U

BYiH

(4) F=z 74 P H am
& ® # B £x Open Diagram -> Talin-G4

I3 PSAT - [Talin-G4.pfd - |
] [ B (== ARk
[EiFile Sclution Reports Subsystem Edit Settings Seripts View Window Help

pfd %3 4 i

e Proeet- New PSE A
=& Single Line Diagrms
5 TalineGA. il
== PoweFlow Data - Temp P | |
ACBus

0.9351

Generator

38

1
303.002 730300

Lead

Fixed Shunt
Switchable Shunt
Ling

Fixed Transformer

GEN

1104

Adinstable Trnsform Y

o oo ]

-5 55% %‘71.20

-

Opening Powerflow file: C:%\Simulateh psat conv.tmp

Converting P8F07.00 to PFB version 4.0

34|45
o™

Messages j, Change Log J, Macro /
Ready

Do cOFE /|| =8

(5) fFER4pm
Solution->Solve 4 7 7

SR MPEF RER T E

a L Nl
4

SE O AERN

o2 R BB T WS

@?]:'!

3-8 % {$ > File->Save Powerflow & 7% Talin-G4-SCTC.pfb #§ & Export = PTI 2. & 4
st 7% Talin-G4-SCTC.raw #f > = = i a *A X 6 o

58
L5

4 oAk A% GFE% (Talin-G4-SCTC.raw )
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0, 100.0/RAWD VER 30
THIS CASE WAS SETUP FOR MODELING Talin-G4-SCTC

1104,'GEN ', 13.80.2, 0.000, 0.000, 1, 1,0.93506,12.17426, 1

20000, INF BUS ', 230.00,3, 0.000, 0.000, 1, 1,0.9603649, 0.0000, 1

0

0

1104,4 ", 303, -5.546,  999.00, -999.00,0.93506,12.17426, 442, 0.00150,  0.19200,  0.00000, 0.00000,1.00000,1, 100.0, 999.00, 0.00,
1.0

20000,'1", -303, 71.19555,  999.00, -999.00,0.9603649, 0.0000, 99999.00,  0.00000, 0.00100, 0.00000, 0.00000,1.00000,1, 100.0, 999.00,
0.00, 1,1.0

0

0
20000, 1104, 0,'1,1,1,1, ~ 0.00000,  0.00000,2,'",1, 1,1.0
0.0, 0.0625
1.00000,0,  0.000, 32.60, 32.60, 32.60,-1, 20000, 1.10000, 0.90000, 1.50000, 0.50000, 33, 0, 0.,0.
1.00000, 0.
0
1, 0, 0.00, 1.00,'Area 1 |
0/END OF AREA DATA

0
0/END OF VSC
0

coo

1,"ZONE-001 |
0/END OF ZONE DATA
0
1, 'Ownerl |
0/END OF OWNER DATA
0/

Step2. i= = * +k 4 5L4% dyn #%
1= > % R 4 548 Talin-G4-PSSE.dyn #§ °

TSAT it * 2 & i 4 (Talin-G4-PSSE.dyn )

/ I Tdo T'do Tqo T'qo H D Xd Xq X'd X'q X"d X1 S1.0 S1.2
1104'GENROU'4, 4.65, 0.06,1.5, .112,4.45,1.0, 1.62 142 346, .65, 245, 21, 0.167, 0.387 /Talin 4 Validating
/1104,GENROU'4, 4.17,.06, 1.5, .112,445,1, 1.56,1.42, 393, 8, .306, .21, .07, .28 /Talin 4 Existing

/

/ Tr Ka Ta Vrm Vm Ke Te Kf Tf0 El S1 E2 S2

/1104, TEEET1',4,0, 400, .03, 3.5, -3.5, -.17, 1.025, .04, 1, 0, 3.365, .22, 4.487, .95/ Talin 4 Existing

/

/ ijmk tl 2 t3 uo uc pmax pmin t4 kI k2 t5 k3 k4 6 k5 k6 t7 k7 k8
/1104 TEEEG1'4009.3 0.10.00.20.025 -0.025 10 0.0 04 03811 0.04.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on LR Test

1104 TEEEG1'4009.0 0.10.00.20.025 -0.025 10 0.0 04 03811 0.010.50.16320.0 0.40.45570.00.00.00.0 /Talin4 -
TurbineGovernor Based on Steam Chest TC Test

/

/ I ICIIC2MNTwl Tw2T6 Tw3Tw4 T7 Ks2 Ks3 T8 T9 Ksl TI T2 T3 T4 Vsmax Vsmin

/1104 'PSS2A'4 1030515.05.00.05.00.049906 1 02 01 175020.04 02 0040.1 -0.1 /Talin4 - Stabilizer T10=0.16,
T11 =0.04 as found settings (3 lead-lag blocks)

/1104 'PSS2A'4 1030515.05.00.05.00.04.990.5611 05 0.1 15002004 0.2 0.040.1 -0. /Talin4 - Stabilizer = T10 =0.16,
T11 =0.04 as left settings (3 lead-lag blocks)

20000 'GENCLS' 1 9999.6 99.2/

/

/1104,TEEET1',4,0,400,.03,3.5,-3.5,-.17,1.025,.04,1,0,3.365,.22,4.487,.95 / Existing

/
/1104,TEESGO'4,.22,0,.2,.2,5,.05,17,.75,1,.85,0 / Talin 4 Existing
/

/ TR KA TA TK TB TC Vamax Vamin Vrmax Vrmmin TE VFelim KH KHmax
TH TJ KC KD KE El SE1 E2 SE2
/1104 'ESAC6A' 4 036 76 200 15 0.01670.75 7.1 7.1 71 11 0.75 40.0 00 750 00 0.0 0.173

038 1.0 555 0.044 74 0.214/ Model before AVR tuning

/

1104 ' ESAC6A' 4 0.02 165 200 15 0.0667 1.0 7.1 -6.1 7.1 -6.1 1.0 990 0.0 990 0.0 00 0.173
039 1.0 555 0.044 74 0.214/Model after tuning 5% and 10%

/

/1104'COMP' 4 -0.02/

/

/ TR Kvp Kvi Vimax TA TB1 TCl TB2 TC2 Vrmax Vrmin Kf Tf Tfl Tf2Fbf KIP KII TP

VFMAX VFMIN KH KE TE KC KD El SEl E2 SE2 FIMF
/1104 REXSYS' 40.02 1650 0.0 999.0 0.5 200 15 001 075 7.1 -6.1 00 1.0 00 001.0 1.0 0.0 0.0067 7.1
-6.1 0.0 1.0 085 0.173 0.395.550.044 7.4 0214 00 /

Step3. & = TSA 3L 7 4%
iz = < 4% 4 345 Talin-G4.mon #}, ~ Talin-G4-SCTC.swi #% % Talin-G4-SCTC.tsa £ °

WoEeoT* 2. TP S 8cHd, (Talin-G4.mon )

[TSAT 7.X Monitor]
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{Additional Quantities }
generator, Mechanical torque
generator, Field current

{End Additional Quantities }
{Generator}

1104, '4'

{End Generator}

{Bus}
1104
{End Bus}

{(UDM}
1104, GOVUDM!, '4', 'Gain'
1104, GOVUDM!, '4', 'YREAD!'
1104, 'GOVUDM!, '4', 'T20'
1104, PSSUDM!, 4', 'YREAD!'
1104, PSSUDM, 4', TW1'
1104, PSSUDM, 4, 'KS2 T7'
1104, PSSUDM!, 4', TW2'
1104, PSSUDM, 4', TW3'
1104, PSSUDM, 4', 'KS3'
1104, PSSUDM!, '4', 'T8 T9'
1104, PSSUDM!, '4', 'T9-2'
1104, PSSUDM, 4", 'T9-3'
1104, PSSUDM!, 4", 'T9-4'
1104, PSSUDM, '4', 'T9-5'
1104, PSSUDM, '4', 'SUM2'
1104, PSSUDM!, '4', 'KS1'
1104, PSSUDM!, 4", 'T1 T2'
1104, PSSUDM!, 4", 'T3 T4'
1104, PSSUDM!, '4', 'VSTLIM'
1104, EXCUDM,, '4', 'SUM'
1104, EXCUDM, '4', 'END E6'
{End UDM}

TSAT s fé * 2. B B 4% (Talin-G4-SCTC.swi )

Description SCTC TEST
Simulation 50.033001 Seconds
Plot 4 Steps

Report 10 Steps

Step Size 0.25 Cycles
Integration RK4

At Time 11.8 Seconds

Change Governor Reference ;1104 ;4 -0.038
Nomore

/

END

TSAT #i#t 2 #% % (Talin-G4-SCTC.tsa )
[TSAT 8.0]

Output Files = Talin-G4-SCTC-IEESGO
[Base Scenario]

{Scenario Description}

Title = Talin-G4-SCTC

Author = Qiang Han

Date = Wednesday, December 09, 2009 10:48:07
{End Scenario Description }

{Scenario Parameters }

Common MVA base = 100.000000

Common frequency base = 60.000000

Lower threshold voltage of nonlinear load = 0.700000
upper threshold voltage of nonlinear load = 0.700000
threshold value of zero impedance line = 0.000100
Damping Threshold = 3.000000
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Transient voltage drop threshold = 0.800000

Transient voltage drop duration = 0.330000

Transient voltage rise threshold = 2.000000

Transient voltage rise duration = 10.000000

Max generator speed deviation allowed = 0.500000

Early termination check threshold = 1.000000

Power limit search threshold = 20.000000

FTD Convergence Tolerance for State Derivatives = 0.050000
FTD Max time step length = 1000.000000

FTD Min time between automatic switching events = 5.000000
Contingency Ranking Tuning Parameter = 0.000000

Lower frequency threshold for damping estimate = 0.200000
Upper frequency threshold for damping estimate = 2.000000
Trim threshold for damping estimate = 5.000000

Damping Window Length = 5.000000

Transient frequency drop threshold = 59.000000

Transient frequency drop duration = 1.000000

Transient frequency rise threshold = 61.000000

Transient frequency rise duration = 1.000000

Minimum rate of change of frequency = -3.000000

Default Zone 1 Reach = 80.000000

Default Zone 1 Center Distance = 40.000000

Default Zone 2 Reach = 120.000000

Default Zone 2 Center Distance = 60.000000

Centerline Angle = 75.000000

Zone 1 Relay Margin Threshold = 0.000000

Zone 2 Relay Margin Threshold = 0.000000

Lower Base KV for transient voltage checking = 1.000000
Upper Base KV for transient voltage checking = 999.000000
Minimum CCT Search Value = 0.500000

Maximum CCT Search Value = 30.000000

CCT Security Criterion = 5.000000

CCT Search Threshold = 0.500000

Unstable early termination check threshold = -20.000000
Time Window Start For Early Termination = 1.000000

Time Window End For Early Termination = 2.500000
Simulation Length Override = 0.000000

Integration Step Override = 0.000000

Swing Margin Threshold For Stable Early Termination = 1.000000
Swing Margin Threshold For Unstable Early Termination = -1.000000
Solution option for generator swing equation = Power
Automatic dynamic data correction = Yes

Contingency Ranking Method = Margin PU

Transient voltage violation checking = No

FTD Max no. of iterations for Equation Solution = 40
Sequence Network Computation Method = Classical
Primary Source for Generator Impedance = Sequence Data
Damping Calculation Enabled = No

Transaction Analysis Search Method = Automatic

Transient frequency violation checking = No

Rate of change of frequency violation checking = No
Default load model for real power = Current

Default load model for reactive power = Impedance

Use Relay Data For Relay Characteristic = No

Use Impedance Angle As Centerline Angle = Yes

Relay Margin Enabled = No

Enforce Transient Stability For Transaction = Yes

Enforce Damping For Transaction = Yes

Enforce Voltage Violation For Transaction = Yes

Enforce Frequency Violation For Transaction = Yes

Enforce Rate Of Change Of Frequency For Transaction = Yes
Enforce Relay Margin For Transaction = Yes

Transient voltage checking as percentage of prefault voltage = No
Per Contingency Transaction Limit Search = No

Unit For CCT Calculation Parameters = Cycles

Reverse Transfer Search = No

Data Error Correction Level = 0

Transient Stability Margin Algorithm = ANGLE

Integration Method Override = NONE

Island Count Threshold = 0

Stability margin threshold = 0.000000

Transient security index for base case analysis = MARGIN
Early termination for base case analysis = No

Early termination for transaction analysis = No

Stability margin threshold for ranking = 0.000000 PU
Stability margin threshold for ranking = 1 NUMBER
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CCT threshold for ranking = 0.100000 SECONDS
CCT threshold for ranking = 1 NUMBER
{End Scenario Parameters }

{Powerflow Data}

File = Talin-G4-SCTC.raw
Format = PSS/E RAWD 30
Parameter File =

Solution File =

Control Mode File =

Solve Base Powerflow = YES
{End Powerflow Data}

{Dynamic Data}

Format = PSS/E

File = Talin-G4-PSSE.dyn
{End Dynamic Data}

{Dynamic Representation Data}
File =
{End Dynamic Representation Data}

{Monitor Data}
File = Talin-G4.mon
{End Monitor Data}

{Switching Data}

File = Talin-G4-SCTC.swi
Must-run File =

Don't-run File =

{End Switching Data}

{Relay Data}
File =
{End Relay Data}

{ Transaction Data}
Transfer File =

Parameter File =

Interface And Circuit File =
Generator Capability File =
Generator Coupling File =
{End Transaction Data}

{Sequence Network Data}

File =

Format = PSS/E

{End Sequence Network Data}

[End Base Scenario]

Step4. 3 {7 ikt

F Run->Basecase Analysis & 34 {7 #-5t > T ¥ rif 2 F 2 187 # ﬁ%l d e

ﬁﬁﬂi-@f’?”ﬁ PR E AR Y B T, Ts frTg e
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