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Equipment name table
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Interface
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Combined-cycle unit models
Master equipment name table
Contingency
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and/or Interface
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R I'EBE'J@%. (= R HE & 2 4 2 plel LY 20055 Rk (e
H{fﬁﬁi(SPS Look-up Table)[f'1 PLI #% | DSA Toolsi%{‘??m/#m_phﬂf’?’ e }{—JH&
ﬁ%ﬁl%ﬁfﬁ@%?ﬁ Sl e BUTA &?ELL‘fIJ“ A E I*TE‘F%JH Ak iAo R E IR
=LA Y PTIPSSIETFTIEIIT] > SR R 18 /o~ [P R T [T 2350

#7 > FHILEL SPS Look-up Table) g Tifc - » $5iik PSS/ER FLI i) -

FHE DSA Tools 84 M) 4 [l folod A 21
> PSAT (Powerflow & Short-circuit Analysis Tool) & | Jf AIEE 53 47 7 5!

> VSAT (\Woltage Security Assessment Toolfi’?t—ij =i 2!
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> TSAT (Transient Security Assessment Tooly fi= 4 = 55+ =!
> SSAT (Small Signal Analysis Tool) /| [F SRR A
DSA Tools[i= it 4 fld = i3 #77 Z09F - 8™ 9l 3 faliis™ 505
» DSA Manager: 7L - DSA ?‘Fﬁ,lj £
» DSAOA(DSA Output Analysis) ‘p‘? AN T L
> UDM(User-defined model) Editor i1 ™ [ # F 1 2481 i
» CDT(Control design toolbox) *F':’q**} J —F{ﬁ%%t%Q(PSSEﬁb%E\(ﬁﬁgj £

DSA Tools= ol fi* fEs [ S[Jfpifsh -

> P R
> B AR AR~ 3T A
>

[ERREST N A Tﬁ, SPSRHL Rtk R Eg%ﬁj}

—m|

F TR AL e 02 534
> PR S e AR 1R e 5 A
> ATV E SR S A
> R[5 W S
DSA Tools#-= ik I ewﬁ :

> RO P SO

]

T ¢ AR RS R (RS R B TA)

el =

DRV ST~ V-Q sl

_i”ﬁ*
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CPTEY LR
N RHRRE R IO
> TSRS SR 2 R
- FRRERES RIS
~HEIRE - PIEARE ~ (S R
T
> IR R
TR 5514
| &ﬁ'?ﬁfm‘ d5igh Basecaséi [F
> PR [ T B
> %”Eﬂ”wiﬁ]}ﬂif—?& LEEER]
> i PR (CCT)RE R
> IR = b
> TR TR B 2 [ R R
> TR R 2 PRI S 0T R
> {1 PSS/E> PSLF> BPA » IEEE 374 fil .V W= 4y
> fe e 7y WInZip # g ’?T’%“

> L EJ[JEﬁ (On-Line)jE" |
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> LRI ]

i H [ F &S] (UDM)

- R

-~ il ARG 2 BT ERME])
-1 R R T AT

T EPE 2 AN PR

SFHEREL I = I e

FPERREA ST RIS T B AR [ R
SV IR FAEELY AL R 1 (SRR R MR e

H%ﬁﬁ@ﬁ@kﬁ%

VSAT J\J?@*Fﬁﬁ TEVRLEE 2 i A ﬁll?ﬁ :
> P-V Curvesf i1
> AR & -] (Continuation powerflow)
> A~ 855 #r(Modal analysis)
> iﬁ}?ﬁﬁ%(Remedial actiorgf i1
> V-Q CurveFf il

PV Curvet I 154 < TV PTG R 189
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VI » ISR ~ UV ES (OJSEIR I o R BusfRES | RE @[

P RO IR £L 1 o DPR 4. 15 Po B RL A SRl P E172E

Pem £ q&ﬁsrx AR A [Hh JE} » P& E kA 4 (Operation Margin, OMy1 73 =™ -

OM (Z.41{%) = (P, = By)/ B, x100%

OM (Hi#X) = (Pey=Po) / P, X100%

j‘;'[iﬁ_fE'JiE_lﬁEfF%*J i (Continuation powerflowdé 757 iR

ElhIgaer ?E?Qsh’;rﬁ&j/ Nose Curve Z/LIQ%' 4254 o

I

q;#’;r [/ﬁpk[ﬂ??ﬁi )

(i P-V Curve_ [/W#%F[ %52{

OPERATING
V v POINT 1
(o5
Vo — ] NORMAL RANGE,
- L] o945 A; - STABLE
—— » YuARcIN ]
i ? V CRITICAL c
| : ,‘. I Nose pt.
Cont e Contg I Pre-. - I MJ‘D’“;‘%)M@ P UNSTABLE
: 8- 7| Contingency P, 1
X : ! HARGIN
! ; p
> | L nose
s y4
PO Pcm I::Im F Fo POWER Pe
LIMIT

[faﬂ 4.1 P-V Curve

[faﬂ 4.2 Nose Curve

AR5 ) Fr(Modal analysisify F ] i A R o 2SR B RS R B

Y-l AR R
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AG®
AV

AQ = [JQV - Jgajpe_lJPV ]AV
= [z a7

=[eanar

AP [Jpe Jov
AQ| |Jgo Jov

Let AP=0, then

Rearranging,

A_IUAQ =nAl"

Hidet | R i eigenvalue)- i 0 Pl ARl s = o Jeb ] i A [ A0 0
IR T AR « S5 TR SRS A T o [ R T AR o BT o
AR AR V2 (FE (participations) i1 #fi#5(Remedial action) 7t FT-5 2+

R RRED R > (S ) SR PR P S S s

V-Q CurveFt BT 52k 5 Bus”F:‘q*E ’ F%fg;ﬁl FREPIEHTE - }H*El T EL PV Bus» Sl
[l P ﬂjgﬁj * (injection). V= 355 vl Q> FURf IR Agels » AR A 3555 0 VR
(MVAR Margin) » f% 5% i {1 Trepb Bl rﬁ B AR YR 4.3k gf[%ﬁxz

H N =2 P15 5 ey TT‘JDEJJE ElIES s ¥ R RSP -
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Q Injection

»

stable
dQ/V >0
m;/g:n il \ E Voltage
80/ 8V < (O
unstable

qa*.' 4.3 V-Q Curve
VSAT &%} Base Case¥ /il Contingenciesfi'ip bl — 4&k 1 = 5777 SA (Security
Assessment) El 5j ﬁiﬁ%v[lﬁ 4.4 [2E 5 Ijﬁ'[ (Transferji LV Z ERf A EJ[Ji/[IQEnI 4.5-
H IR LA FOREFR E0E (Voltage Stabilityf |9t » it pI9HE | (! P9 2R ] el 2
[iﬁ@f“‘E'U(Securlty Criteria) cu?ﬁ FEAR LA (VS Margin) » %%ﬁtﬁﬂ’gltﬂiﬂ(vmtage

Limits) ~ & ¥ i3 ka 4 Bfiﬁjﬂ(Reactive Reserve Limité)z?;‘&ﬁﬁ%iﬁ%&ﬂﬂﬁjﬂ(Thermal Limits)g™ o

SA o \
Base Eontin encies ‘-/Security | (" Other 5o ‘f/ \ . . oy don
Case = \[ Criteria |/ | Data rCase \,‘rTransfer ) Fomlngenmes ( - (Data

Criteria
‘ Solve powerflow ‘

[ Start with Base Case | e —l Screen Contingencies ‘

‘ Save solution reports ‘

g —
- m— Assess security
I Check securlty criteria I Next (as in base case analysis)

Contingency l, Adjust transfer
Any I Limit
Vlolatlon‘? found? No |
Yes

\/
Yesl Next transfer

‘ Save wolatlon reports ‘——-I { Report transfer limit | '
[ 4.4 SAT P A [l 4.5 [ g RS AT
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OE"*’F“ ERRER A = ST HTge
EFT’TFE*%EE@ FIMTE RIS T T A — Ifﬁfj’ﬂ‘ BSEEGRET o SRR R (TR
BES 1B RS i FFF\[ HUCES TR T Sl (e s ;ur ) > IR
APEERR L TR (B A ’ﬁlﬁx%ﬂ/%ﬁ‘*ﬂ bﬁ@ﬁ@"ﬁi—r" R B
TSAT [ [ 3= G
> On-line mode:=® EMS%F%
»> Off-line non-distributed modek* fi— PCH#~ 5t T
> Off-line distributed mode#[|* | fﬁ{jﬁd 'F‘[ PCIFHES 5T Mz FHET
» Off-line batch mode:'| Batch#f$h /=
TSAT == f9fEL G045 PSAT ~ UDM ~ DSAOA S84 [ 20 5p] & #v PRI ] - i

YU 4.6

TSAT
Case
Scheduler —g PSAT

"

5 ' U
Remote ‘ B ) B:m:h
Server ) T Plotting
e Wil
e TSAT Client DsA0A
[ Other
Remote [,
Server b I
L Local Server Off-line TSAT ‘ J_

Text Binary
ext | Result
Other | Result| e
Result|  Fjles

Files

&aﬁ' 4.6 TSAT%EUF%_“J [f;ﬂ[
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TSAT [i[fil VSAT » [i":£% Base Case~ flifajk! (Transaction) 53 #r5f f = TSAT I'ffsfi
ZERMERE I PTERELRE . = Rl T AT EIJ?F? :
> H AL TR
> i PR (CCT)RE R
> FREA [E AL
> R gy
> B RO R 2 AR
--Transient Stability Inde%q‘@?%%{%@ ?‘F’IE??)
--Damping Index(’ FJ#F‘[%J)
--Transient \Voltage Violation Indic@’(ﬁg’%%ﬁ%@)
--Transient Frequency Violation Indic?%ﬁﬁ@ﬁ%)
--Relay Margin Indice%i%?ﬁ@ }JFVFEJ)
Transient Stability Inde%(f‘f‘ﬁ%{?g@ ?‘F’,Eﬁ)ﬁp?ﬁ Power swing-based energy margin(Si)
Power angle-based margin(AMf_Q#F’,@ ° SM VEHET R R A TE"L%Z/DQ%M 4.7(a)(b): jij AM I/

SIRER S E N TPE S
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= b’ower swing-based energy margin (SM): l:nhree-step approach

~ Step 3. Determing stabllity and computs stablliity margin
> Step 1: identify critical cluster Ganemmor angle [degreas)
of generators

» The extended equal area criterion can be applied
to define stability margin n

= This Is the group of generators that

become unstable or will likely become 1 ;’{m‘;‘r‘f‘;gﬂ) A Intorpratation
unstable at the more stressed system 1/ | « _A00=n<100
condition
b ‘ = =0 if the system is stable for a power swing
5; L = nz Uil the system is unstable
» Step 2: Form parameatric one-machins- I
Infinite-bus (OMIB) equivalent
» Note: SM can accurately assess the stability of the system for the simulated
* The paramstars of this equivalent ars condition; however, its value may not exhibit linear characteristics over a range of
constantly updated using simulation system condltions, so be cautious when extrapolating SM to predict stability
results of the full system

A1 4.7(2) SMEFT 1% il 4.7(0) SMEHET 1%

- Eower angle-based margin {AM)

—
30 B 100 —100< <100
3604—6[“:1!!

n

= Where &, is the maximum generator angle ssparation during simulation within
one AC Island

R T

+ For the example shown,

Opax = 70.4” > n=6T7.3

= AM at selected angle separations
Bmay * =

Buax (°) | (%) =
=) 0.0 o
120 50.0

180 323 _ﬁj\\/ﬂ
360 0.0 q

i 4.8 AMFFET 1

Damping Index"<4548). V5 FT (7" ] Prony methodgt fi -k (S e 2 2 =

(damping ratio) J'| % ff #EEL Y F FRIERREAS [HIRE > FHET i I 4.9+
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TSAT calculates a damping index using a multi-channel Prony method as the
estimate of the worst damping in system oscillations.

For a simulated generator relative angle signal (1), k=1, 2, ..., N, the Prony
method fits & with a function of the form:

M
5(1)=> Ae™ cos(@p +¢,)
I=1

where
A the amplitude of the i mode
[ % the frequency (Hz) of the i mode
I o, =100 x ;Ia; ‘iim the damping ratio (%) of the i'" mode
) sl the phase (rad) of the I moade
i number of modes fit from the signal

i 4.9 R BT

Transient \oltage Violation Indlceﬁﬁv” *#’F—“J)b Transient Frequency Violation
Indices T b1 45) b 7 T (7 il i v RTRESRLLY R STT@ [ RL i~ 4 2

FI > HRE R E T HINE 4.10% 411575 ¢

TS:}T provides“two transient vloht_agsj violation indices to catch critical under- TSAT provides three transient frequency violation indices to catch critical
anclor over-voliages in a simulation- frequency characteristics in a simulation:

* Voltage drop duration index T,
e * Frequency drop duration index Ty,

* Voltage rise duration index T,

* Frequency rise duration index T,

* Minimum rate of change of frequency index « |

TN

§ oltage rise threshold _ . . e P
2 - :/ Tirop @nd Tye are defined similarly to the transient voltage violation indices:
=3 | Vi .
z = “oltage drop threshold o is defined as: o
5 o =min| — |
a T . dT )
2 Vdrap = Max. drop duration
Tuise = Max. rise duration where f is the frequency of a monitored bus or generator.

Time

I 4. L0MTHE RS BT [ 4 LU T
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Relay Margin Indlceﬁiﬁkf@fﬁﬁ) Fol s ,E,i};ﬂ—%(out of-step reIayB)P—ﬁn
RN » S 7 swing 3 ™ FECRRLp A RAIT [ I » KA A 1 e

IR PRS- > EHG M FF R IRIR 4.1255

TSAT provides relay margin indices to indicate the likelihood of out-of-step
relay operation during transients.

* Two indices are computed for all monitored lines, with different impedance
reach

* The index for each impedance reach is defined as:

T
. ||0.s{| * 100 If |c8 = |CT]|
M = o] .
0S| 100 If |os| <|CT)
U] )

Relay characteristic
Impedanca reach 1

__Apparent impedance
trzjectory

i 4 12 S T
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[ ~ S 2 534t (VSAT) R |
o VSAT % // 1: Perform Basecase Analysis
(= )i e Ry = S ATRT— P VSAT I AT > ¥~ Basecase (77841 I
Bl 3 537 > 2 RS4RI (SLDYIE 5.1.1¢

(2 )E
(L)Y VSAT (i} #5245 VSAT.vsa- (f 5.1.2)
(Z)F”EJ?SL (¥ & (Scenarioy (' 5.1.3)
(3¢ Parameterdil ¢ {14153 #71£(F - (i 5.1.4)
(4L Powerflowfil » #5347V Basecase (il 5.1.5)
(5% Contingenciedi » #i# 3 1T %94 ] - (' 5.1.6)

(= )3l TSN 51,77 -

Single Line Diagram . @ﬁﬁ
59 Number of buses B “ﬁ ﬁ"—m_ -

33 Number of generators

3 Load levels -t S T3
Case # Basecase Powerflow Load (MW) pu _"__T
1 ieee59_2811.raw 2811 1 Jommsce s
O 3
2 ieee59_2195.raw 2195 *
-
3 ieee59_0999.raw 999 o N et TT
PFB version of powerflows are provided as reference -
Jy — —W_
o
e BRI TR
;_.R
— 138 kY



Bl wms«u. )

DEEB v 0 i @B an (@ Rue |

=y 7
6 o e | f— B ey
= LT T e g 2]
= Moty WORT GRY o Eas) L
~ " Two_D ot e T S i v
= = Frruar T 7
wange secosios |-, |
Torio | T
R 1 } Mo | D | FfowcsE | GewreD | Continguacy I Wi
o T T T
wast ol L - T I I
1 o, Il S !
worr oon
+ [T 7
e
T T Pmrmeat fa= Fros foew Jiom
+  Make sure that the opfions on the Funetions and Flow Check panes are as shown
+  Oplions on other panes can be left at the default
o— PP TR T ) =
i bivadi, e i e |
R | I
Pt
e T e =
uneikcn V02 CAPGRAR e
*m“._b" ] e Prcukds rroes (Fomthed s | pee [aese  (mew |

trng o [
o Eorkrgany Liv g N
Trabos Bt Mo

B Caricemncy Torbonan gty ||

v ot e | |

e oo eIty 0 (s TV FErPost Cordriomay Fiow Caedt

Cirturs B IS D e (e =l traris i broos B ) Lo

T bl e il o L T IR
L -
[T () I3

+  Selact the Contingency > Screened nods from the data type tres

+  Open contingency file issa58 oty (refer to Sassion 7 on how to create conlingancias )

Ly Comrgerey
[ o
&
R

B e

tesgein Lomrgmel A |
Deneih - 257

Objective: learn the basics for creating a VSAT seenario

1.

2

Star V3AT
Salect Scenario = New funclion menu; this brings you to the Scenario Edit dialog
You can enter/create all data required for the scenanio in this dialog

Let's anter the following to create
a simple scanario

+ Paramstars
+ Powerfiow

» Contingencies | (sa)

4l s

T ma BT o

W = o i
i " —

»  Openliees5® 7811 pib (1)

+ If powerflow is in a thied party format. it must be converted to PFB first using the eption on this
dialog @

«  Ifvequired, you can starl PSAT from this dialog to examine or edit the powedlow @

Fonbog |
f——
i Prewanbove AP Howed 21

@ W oo i
| sotwins e Mk ke
I

@ ‘ P Pl [ S0l Tl EE e 01 D =
@=p | 4 @

q%‘]' 5.1.5

§. Savetha scenario a:

nd save the case a

*  Run the case

-
—
+  Examine the rwgﬁrurward o understand on VSAT main windaw

» s

losaalr ) s ndgxeanns eut

DTl blmed oo

ST R ot £ T
ak T bl

q%‘\' 5.1.7



» VSAT % 5/&*/2: Perform Transfer Analysis
(= )i TR IS = i R R 2 R A VR 2 534 -
(& )R HER
(1)F'3:FJ’?5( Scenario Edif [ » &5 e Jﬁﬁ%ﬁ@ﬁﬁﬂkﬁ o (ﬁ%‘.' 5.2.1)
(Z)F%%—_‘ Powerflow~ Parameterg~ Contingenciegt - (ﬁ%‘.' 5.2.2)
(3)?%—_‘ Transferfr’.id'a”jgﬁ’f[ Source’ Sink [ a5 E TE} El@ir@ﬁlﬁn?‘[ﬁ%o(ﬁ%l 5.2.3% 5.2.4)

(=) At - A LR 52,55

Objective: perform a transfer analysis 3
1. Start VSAT end open lestvsa *  Change the powerflow 1o jeee59 2195.pfb
2 Double clicking on the scenano to_open the Seenario Edit dialog 4

+  Enable Transfer Analysis (Te Maximum)
+  Disable Check Branch Flows Prrermin

s LemefEmmmE e weonged

& Create a fransfer for tha following 7 Sl
analysic Create| follow steps 1-10 @) = .
+ Detarmine the max power that g T ot Tge_n h@
can be fransferad from 230 KV R 3 i
to 138 kV systam o= % i
a
+ Subject to selected N-1 230 kV @

contingencies

+ [Bource — Scaling up gensrator
outpud in the 230 kV subsystem|

buses

+ [Sink — Scaling down gensrator
Ut in the 138 KW subsystem)
husas 1:20

@© | Define sink in steps
similar o 5-8 above

¥ interface circuits batwasen B I e s o 4. 2
230 KV and 138 kY systors 0] M O-j—*k

qﬁsﬂ[ 5.2.3 qaﬁ.\l 52.4
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7 The transfer analysis scenano is definad now

. Runthe scenario

Understand the results on VSAT main window

I =
Fit-Eaaiiho IndeReate i e = 0 0
CEEB » no &E@mxan|@e 2w
B i I PR -
= Post-contingency Required msiovt i |;.1:3:.r ‘ | [ | e
: lumit (first secunty transfer e I
...... violation target Critical contingencias and -
PO PR l | sacunty violaton ypea
'.-f’.'rfue of source H" 'l‘ T Reanaia [ieamira st A
findepandant) £ it R b |40 | Sreren
TS A [FL IR 1T 9497 b e ] | ke ol
variabie g f =i e T F T
i 4 :
| Base a’T F'ra-n:-::ntinge:i"n\m,.I lirmit |
i =1y
1634 2134 "
Tomal Tins Elspwed: 1 mec
o 0 T T
[R=s LFar Hadp pmas P

[Fﬂ[ 5.2.5

* VSAT % '5//&*/ 3. Examine Result
(~ )53#TEIfY ¢ FM'] DSAOA 53 FTak Bl it 55 PV filizse -
(2 )EREHER
(1)F'3:FJEH5( Scenario Edigi 1 F%i—_ Interfacefi(230-138kV)- ([Fn[ 5.3.1)

(Z)F%%—_‘ Monitor #f » [ 7 | Bus”F%JEﬁB 230-138kV§Eiik - ([Fﬂl 5.3.2)

(3)F'3:FJEH5( DSAOA ﬁE?J‘HH? i Eﬁ,&%’ Transfer Interface Plot[[fi’ &= 230-138kV

WIS - (1 5.3.3)
(452 PV Plot: - EHESHF R - (H 5.3.4)

(5)%&;3*2 Configure> F%t@%%ﬁ%ﬂ%ﬁ? 5 fRNasL > A D! 5.3.557
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Objective: plot PV curves and examine other results from VSAT analysis

1. Re-tun the scenano created in Session 2 after adding interface and monitor data

2 In Scenario Edit dialog, follow staps 1-4 below la :lsaialntorfaee datalnr 230-138 KV intarface

3 Lot Gomseon

5 Lol Suag

3 Romcr g
Fanlng e
e

[ﬁ‘ 531

5 StartDSADA X & n‘

6 Examing interface MW flow

~aRyyEs - {1ANTifiE INMertace FRTE

B

L e A ‘._
Fowerd]

Limit without
margiry

2E80.8

ﬁ%ﬂ‘ 5.3.3

/ Plot property configura Ifnh

Hop M Tarh Mk bl
fote o, e et 2ok = |
| B Wb Fremed Tomes |

Lanfgus
s Sede
Ft s e

s

CnlF

Memikoed anstin
1 One e kored Y

8 Wi e ol e S T
I Pacins oradeaof DRecoct Tezae

[ —
= e
T

femais
" O
s T

| Pttt 01 Pan
| sy ol

| Morem ol Cwras

3 In Scenario Edit dialag, follow steps 1 4 below to craata

+  Monitor all buses in the system
+  Monitor 230-238 kV interface MW flow

4. Run the scenario

5 el et

[

MorsonFlo [ mmomnah R0 B ATl P 2 e o

Destigtin [ Oecinin.

T

S o el

< i
ERLL
3 SuseriicFase
O Fo” e e ot

H o]

1x1e|

B imeize
3 Gonn Caiy

7 Plot PV curves

Kabysss - [Uintalies?. o)

4 o Tkt e

liere b
=

Use right mouse click
funetion to add all
curvas for plofting

[

¥ nted
&I Pracrrs Pooy
S T

cis o adebre B wo|ut|
4 Sermn

AT T |

Dby Fires
7 Apphacer oo of merce

ity
g ]

Plot against source
(indapendant) variable

P\ curves

LledE o

-l x|

Pom Syuras Heharak Secunly skl
20 138 marstar
i dalings ) Lomupeng= 8 B

Sk
- Tk
w,
‘m e
" "
" - 3
i . .
H""‘-:-J_'- _—
= =
s

& & 5 #
E 2 E & ¢
I ger_jre

—— e
AL EY
ALLENEE
AHEEES

= ARCHEES

P i
T

=

=0,

Fetum 1o
plot definition
dialog

ﬁ%ﬂ‘ 5.35
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» VSAT % 5//E*/ 4. Perform Modal Analysis

(= )FIFTEIRY SR PV IR #how %iﬁj%ﬁ(nose point)/ 7= {55 #

(5 )FEHER
(1)F'3;EJ’:E5( Scenario Ediffi "1 ]”%EI'SfParameterﬁi”p’fg’I%EI%u = Modal Analysis(ﬁ%ﬁ' 5.4.1)

(Z)F%?g Modal Analysis Parametéﬁfrﬁlf%f%éfgl’ro ([F‘eﬂi 5.4.2)

(3)FEh i~ 53 T’ﬁ%’éﬁﬂfﬁ DSAOA > &g,—g‘ Modal Analysis-

(= )it
o= SE i/[[q*éﬂ 5.4. 35 » Ji El’,‘é’iéﬁ A6 EJ&F{SF’ ﬁkjrﬁj&#,ﬂf{ﬁjﬁj il (eigenvalue)

1%, 0.001991: [i* FIR/A#{UP5EI1T Bus 14+ 13~ 19~ 217 12+ (i 5.4.4)

3 In Secenario Edit dialog, create m*ﬂnﬁal Analysis Parameter data I

Objective: perform modal analysis at thelnose point jof the critical PV curve 5 —
2] P L P [ +  3modes will be computed, aithough usually only the first ons is of interest
1. Open testvsa

2 In Scenario Edit dialog, nludlf

= Maodal analysis will be parformad at the nose paint of tha post-contingancy PY curve for the
maost critical contingency A 6 {determined from the fransfer analysis in Session 2)
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4 Runtha scenario and examine rasults in DSADA

Tk G vee Dok wrave crh

Critical mode
=oE M S SIS

| (smallest

— The value of this
moade verifies that
the PV nose point is

indead the veltage
collapse point

Dominant buis
participations for
the crifical mode

qfeﬂ[ 5.4.3

* VSAT % 5//&*/5: Perform VQ Analysis

Most dominant buses:

1. 14
2 13
3. 19
421
512

Note generators hitting
VAR limits

i !:’O Contingency A 6
//’ (outage of this line)
P

Volage
collapse
area

q%‘\' 5.4.4

(- )FE I AZF1VQ 53 it TR (B2 7 )R -

(& )R HER

(1)%]?5( Scenario Edigi [ > {Zd¥ Parameterﬁi’ﬁgﬁ%gliﬁ 7 VQ Curve Analysis

(@£ VQ it 07 -

(3)#hr 53 AT DSAOA » i VQ Plot

(= )sifadifd

f

%%ﬁ’?@l;ﬂ@ﬁgﬂﬁfjﬁl%%g% o

= AN Basecasé[lqa.' 5.5.15%+. » nose pointi/[lqtg.ﬁi 5.5.2F - «
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Q margins at the base system condition for Contingency A4 §
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Reasonable O margins; system stable

[Fﬂ‘ 551

Q margins at the PV nose point for Contingency A 6
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2.97 MVAR for bus 19
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Almost zero OQ margins: system at the edge of instability

——

[Fﬂ‘ 5.5.2
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* VSAT % '5//&*'/6: Determine Remedial Actions
(= )i AT EIpY = AP s (Remedial actionff fEFRE fljarkt VA Il fT -
(& )EhTHRR
(DI RGN SRR AB BTy > 230- 138KV (i & L i £
1914MW > = [l [uE9Ritl Bus 14+ 13~ 19~ 217 12
QMﬁ%ﬁﬁwﬁ@W@?m%meﬂﬁ?W%%ﬁ%fiﬁﬂyﬂﬁ%W
F%ffﬁj}@f’lﬁ} EIFuE [ 25% (ﬁ%.' 5.6.1)
(3~ RA o
(= )i madi

TSI 5.6.27F7 <

7 Run tha Remedial Action (RAjmodule | D@ EHE » 0 0 RSB X u@ﬂ LR

Objective: extend VS iimit by applying remedial actions Fi | Target imil valug Conclusion:

= = With the preventive
st ias Qu P »WJ and coirective
[ et controls found, the

1. Open teslysa

2 As datermined in Sassion 2, the stahility imi for the 230-138 KV ransfer \5 terms of
source (independent) variabla

3. Let's see haw this limit can be extended (say to by applying the following remedial
actions:

+  Switchable shunts {preventive and carmective)
+  Load shedding (corrective)

voltage stabidlity limit

;"‘i_/ can be extended to
‘ Preventive control found 2000 MW

‘ Corrective control found
I TP e e 2 Ay
s 3 s

These ara usually the most effective controls for extending VS limit
4 This case has ang swiichabla shuri at IJu:ahe possible load shedding locations are obwvious. al
bu-;ennunum buses identiizd in modal analysis)

«  Load shedding is to be performed at each of these buses wnloc ks DL

[Fﬂ[ 5.6.1 q@ﬁ‘\' 5.6.2

35



B P 2 5P (TSAT)R |

* TSAT % 57/Z*/ 1: Perform a Nofault Simulation

(= )AL 5 T (T TSAT IR AT » i 2 dy o -

(= ) R
(1)F'3:FJ?5(TSAT fipe - (| 6.1.2)
(I i #r g (Case) *&+E: Powerflowti - (i 6.1.2)
(37 Dynamicti » U [EES - BHREAS - SRR 0 PSSEH IR R - (i

6.1.3)

(4)5 <& Monitor i + ¢/ AR M (&5 - () 6.1.4)
(5)f & Contingenciedi » HIFy— it . 5o+ (i 6.1.5)
(B)#h 2 Fyfir VAU 2T AED testtsa ([ 6.1.6)

(=) it iﬁn”?;’xﬁ%%‘\'ﬂ[lqﬁ' 6.1.7% 6.1.85. -

ObjJective: learn the basics of creating a TSAT case
1. Start TSAT

2 Select File = Mew This stars the TSAT Case Wizard

3. Click Next 1o continue

T —
4. Speci ninwﬂotzh

dialog:

+ Enter powerfiow data ﬁle—

1730 BF faoliatss ﬁe imwse u%nnc it sem the fite

2ttt i I — it : from the Study Folder)
3906 4ETI0NEA B

« Seleet the proper powerflow data
90N HETI0 b b

format [PSS/E RAWD Rev. 24-26)

Exi

« Enable the base powerflow solution
(optional)

L. Click Next to conbnue

[Fﬂ[ 6.1.1 q%.j' 6.1.2
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6. Specify dynamic data In Dynamic Data dialog:

. EnteE—dgnarnics.dat and P5S.dat (may use the Browse function iosslect
the fi ETETRITESTIY Foider)

« Select the proper dynamic data

farmat (PSS/E) TATC
7. Click Next to continue | Menddsrlas
u:ﬂ.:i..rma O gal Drowae |
B
Lo

Foreel ok |

%ﬂ 6.1.3

10. Create fontingency datajn Centingency Data dialog:

+ Click Create to starl Contingency Creation Wizard
+ Select "Create A Notault Contingency” option
+ Click OK ta customize the continge ney in Cantingency Editer (defils in the next slide)

11. When conbingency dala is crealed and saved, dick Next in Case Wizard io continue
nofault swi,

Cortingancy Croase

Fleaze Sebe! s 01 The Folowrg Dpbors 1o Crsshs Contnonnces:
ot I i e ot S v B
B

1 GounMded Cotnmro

{ Ceae Cirtigerrsss demented w4 e sy & Wiasd
T ke o C i & Biop | ot

T ko Lot AT Pk

Bz Dl By o Cleaance  pioes.

e b g b I S gt

Bos el T M iy To P & G Crrtnrrees
A 7 T Sane ol ance Uit
Cansal
| | sl A o]

Editor dialog:

8 Create In Moniter

+ Click Create to starl Monitor Data Editor

+ Select the Generator fab lo specify generators to be monfored (defails in next two shides)

+ Select the Bus tab ta specify buses to be
menitored (details in next two siides)

9, Click Next 1o save the monitor daiz (as bestmon?
and continue

= |t et

i S|l | gL | it

s |
e |
|

s e
i | e |
|

ﬂ Lfmsiz |

e

e et b

i [ M mssms] RERER L e
P st o)
5

Q%‘\' 6.1.4

18. The case is now loaded in TSAT and is ready Lo run

BIEE W v
T e
Harm JEES Timaéarai |k frar

ﬁ Ferform nofault simulation by selecting this option

Srikor Langh |17 00 baoznds
H G| | z
Transient . ZAaE ! i
Damping GE Ireaaintlebed [FRA =]
Transien: Vokage
Frequency Ll Specily S i :
" pecily simulation paramelers
f Frequency 1
Rsiay Margin his v i
i e
s
TT T T ™ =
- Tl Ty ot v

Q%‘\' 6.1.6

Yo O uks By . ] e HE EERADE o @EE D EE T vk [ ]
s HEE B ou e @RE W F) 4§ Oy it bt 7] | o | Exmonm hankisr [ tomactin Ao
[ Brean Ak [ emaction Axeles %o, DD | Brcncky Siahe [ Foae [Bm | Dispekh e | Lt Fadtn
Sasncke St | o [ B | Do et | Lomi et 1 s
EE | i
| |
Rt ety
Conputros Poes: | Rt sumsnisy | o P |
5 el |
Vg denenee Tpee Do ()
e B b s B ol S5 oo g Dot B Ko Dt Lt
CT T =] ]
Ry AT RS R a P | B o Gen | PaikFesd
oo o |00 | angane g
n
5 “ i Pt
WIATEEEES 133114 mamiETar 3| 0081
a 3| oo
g Id ¥ 7 T [} T W 7 108
: | o
T TS e Vg ) = il
“ﬁj B ws
L2 TE] wom
s} i 0077
4 o Li| oo
- 2 el 1 iE5;
RGeS (12 o5 o0 g T
= i 0o
e
WA
i 1
TTHETAU-ON 13917 A el 120 e [ T 3 T 7 T 3 7 T T b |
# HE&
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» TSAT £ ///E*/2: Create A Practical TSAT Case
(= DI HTE Y s [ SR = AT
(& )FE R
(1)F'3;EJ’:E5(J—§T test.tsafili > %@%ﬁScenario Edigi 1= - (ﬁ%ﬁ' 6.2.1)
(g %F%“t Contingencied - {51457 ¢ 230kV Busii + = ﬁ'ﬁ'ﬂ?ﬁ s K 6 JHE
iR B [lRsL AR Y 107 b (1 6.2.2) %ﬁE'?%ﬁﬁﬂDﬁ%ﬂ 6.2.3
K 6.2.4-
(3)??5 Descriptionfi; "Jpj—iﬁ[?n}ﬁi Title }’ﬁf_ ° (ﬁ%ﬁ' 6.2.5)
(4)* I |57 oA (230 KV fault.tsai » EATHLEST 7 - (il 6.2.6)

()57 ¢ B 6.2.757 -

Objective: create a TSAT case fo assess transient security for muitiple contingencies 4. In Case Wizard, select Contingency Data in the Scenarla Data tree

1@t TanE 5. Delete the ewisting conbngency data (nofault.swi)
2. Select File = Open to open the nofault simulation case (test.tsa) created in session 1

6. Click the Create button to create a new mrmngl-{;cﬂ,‘ data set (details in the next slide):
3. Double dlick the Nefault Simulation scenario to slart the Case Wizard

« Fault a1 every 230 k¥ hus, clearsd by tripping :a\onnnemng 230 kV circuit
+ This enables the modification of the scenane dala and parameters. + B eycle fault clearance, 0.5 cycle step size, 10 second simulation length
1

gy
e REAE ) @ER R AN WS o Feee o

a1
T S | 7] T
Double click ot e Gt Tax 7 Cintdrimai | et
on this mow

i . P P

[Fﬂ[ 6.2.1 Q%ﬂ' 6.2.2
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Create the required ingency data set by
1-8 on this slide and steps 1-7 on the next slide.

Fhsie ok 1 s g o T D i
 Ert b o L Vo o s
© Grog ARk ey

us

This windows show all[44
centingenoies ereaied; Tofther
customization is possible if required

Dot o 0 o
1 S A 0 R P
Sk e

o

EERRRRERRLRRERL G

A re T

|

[ T

1™ Dok g b 4 e T a1 P oo

pENeE

Baed i oo o b U1 smangrme
Eees vl 4.

Save conbngency dala
as all_230ky swi and
refim o Case Wizard

qieﬂ[ 6.2.3 qgﬂl 6.2.4

10.I's agood idea to save the case 230 kV faults tsa (E[LLSE#7HE)

11. The modified case s now ready o

7. InCase Wizard, select Deseription from the Scenarie Data ee

8, Change the scenano bile to *230 kY faulis"

12 After the case i the'prog
9. Click OK to accept all changes made rihe TR, ST rEmmessages

13 Click an the Result Summary tab to see the security assessment summary (next slide)

can be easily identified

Save the modified case by clicking this button
e s

+ Insecure contingenci

.
> 6 B | wbEER o0 s BEF S FNIUY tde laroecknbie -
st & hnchme
e
|
| |
=
[T e —
s bk}
e
[ - o

[Fﬂ[ 6.2.5 q%‘] 6.2.6

Examine simulation result summary

Ty (TR ) ¥ ey [ Fewmo ey, &
-rrrnt'»k: .
S | B e [ e st l

=

[RFTTE™

&

LA g el Sy |

Seman | |

e e (o T e

e T |

I

. = '-!
= - = i~ A i
s Additional information from security assessment
i

a 13 ﬁ 15 avallable for a contingency by double chicng

"
o
=
b
ugih

Insecure

contingencies
have secunty
ndices in red

on the conlingency mow

air
]
A
ny LERt) lilll

oz ZaiHel S Ho o e 3 gl

q%‘\' 6.2.7
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» TSAT £ 57E*/ 3. Work With The Output Analysis DSAOA
(= )73 ATEIp = A% DSAOA = S gt adi il 55 A=l -
()BT R
(1) A AN o B J’?DSAOA;NI"Tj 2o (I 6.3.1)
(2)%@%%@;4 I’ Case~ Scenario Contingency~ Quantity=ey5 i » BiE Plot
AMFAAEN (BT 28 g5 [l - (|1 6.3.2)
(BT AFSF ) AGE] - = B THA L S MVA £33 - (i1 6.3.3)
(A) 25— BpE A IRl Vil PR i - (R 6.3.4)
)i Z & T [FIBFEACTl— Fyfs Vil F R 1 - (! 6.3.5)

(6)bIi* = Prony Analysis ~i' £l import % export- ([l 6.3.6)

3. Topiotall eurves of a speciic guantity type avalable in the[DTary Tesun g select the resull iype,

the associated Eeenare] Eontingencyfa uantity typd and click he Plot bulion

+ Al such curves are refenred to as one plot buffer

Objective: learn the basics tolanalyze simulation results|  test.tsa test.olf

1. Make sure that the case created in session 2 is run test.bin
+ The simulation results are contained in a number of results including test.bin test. mss
+ Allavailable result files are logged in tets.slf which can be epaned by DSACA test. prg
2. Click the View Result button in TSAT to start DSAOA test_base.txt

+ Al result fles (i exst) of the achve case are opened automatically (test_nodist.txt)

r".'nf}';;-ne 4%”:1\1;, e
e Jio Start DSADA by clicking this bution
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T. Tosuperimpose curves (quaniiies) from different plot buffers

4. Toplol reiative generator rotor angles, select Graph = Options = Plot Relative Angle menu option

» The reference generator is shown in the plot (Default rr'n MWA unit
+ ltis possible to change the reference generator

Select plot buffers to be
superimposed while =

pressing thelctrl key] ) mm——
(This can be dane only for
quantties of the same type) 3

Extract all plot buffers.
fram binary result file

Select guantibes from ’.Iillc.rg_[] Rl
the different plot .h.\ it
huffers ta he shown

ki - 8 | Ushhe method described in | Ak
" the pfeyious slide to shawn |
= o .| only the'®algctad quantties |~ L. -

8. To show the selected set of cunves (guantities) in different colour

0

9. | Analysis functions |these can be accessed from the Teols menu options.

*+  Use of these funchions are descnbed in the DSACA Manual

Select this opiion fo spit / A Tes Pt iy st B
@ anlockd uuzin;m;: into |y S (S SR
separate plot buffers . coran T =
f | -‘ @ | then be handied using Access ana!yils functions. # REEIMEWT
‘t | the standard functions = i SaRs

10 Data and plot[mportiespen functions]these ean be acesssed from the File, Graph, and Data menu

options,

5N Tals (st put Analysi

|Bok wah o= me gk s

[ [ g ;
a

1o

2 e
For cxample, supcrimposing 1L &
ther in the sarme plot will have

them show in different colour

Bt i

mere 5|
‘ ‘Dataexpuﬂiundlun

I i i P \l'-
Data impart function Plat export mncuon

q@a‘\' 6.3.6

» TSAT £ 5/E*/ 4. Use Security Analysis Options

()53 EIE[U:%’FI"@/[I[F Tt ,fE AR E R S

(C)H)EHER
(1) F[ FERRET I 230 kV fault.tsafif - SR Scenariod o1 (ﬁ%‘.' 6.4.1)
2y Parametet«fﬁf[ ﬁj[J *£- Transient Stability Damping~ Transient Voltage

Transient Frequencl Relay Margin=" Criterioni/[lqtaﬂ 6.4.2~6.4.6
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1=
~

(3)F fel ¥ = CCTFFETH[IFT Transient Stabilityef 1 2032 CCT Calculation(ﬂ%ﬂ 6.4.7)
(Z )7 Fmdd

O HN N 6.4.877 3 CCTFHpIAHiN U1 6.4.9F7 -

Objective: understand security analysis options in TSAT
1. Start TSAT

2. Select File = Gpen to open the TSAT case (230 kV faults.tsa)

3. Double dick the 230 kV faults scenario o start the Case Wizard to modify scenario parameters

Soeuty CeMe: | S Coreal | Meial | Fexmetion | Bl Tecvisrion | Saqumres Huborst |

Toneroe [k

+ In Case Wizard, selec o show Parameters dialog bl Dmnalh Seosiy oo [Toser iy =]

+ Under the Security Cri et Damping from Lhe Security Criterion pull-down menu B Lo C A =t

+ Enahble Damping Criteria Ag o oot O Swbdite g [T % =
+ Ghange the Trim Threshold to 1.0 degree [ — o Shemg Mg Alpetien. SM

¥ Dl dogheMacgin Kl AR
- E——
2  CCTCHisien

-
Bt Dies | ey | iz | st | i =
Ly S S G e —

ERT a1 Lk

Temiis Da
Soainras bk D

A T
g b T i cant_| =1
e T T 7 T W
: o] = T

< A e CONES | Bl | Mol | Toomtion | Bl Tocnuneit | S Sabvock | « [ Sactrky Cabi | Boerlbion Tk | Ml | Teuencho | Bty Tecwroeor | Bermrs Mt |
e Dot D Compiatia o) Dee Tub
Moo Sty Coveon TP = e Sty e [Tomb alege =
S i LS D o somme D s
g [ vy ik framarieg V ¥ttt i i
S Ret D st 7 = s Rt e = =
R i Wi b Doop Thowkolt [T0T 17 Docp e T35 wands
g S T Fum Thhd [T57 1 Hom s [T S
i oy ol W T [ - BB Foan (10 kY To B EY =3
{31 B T T
T b P OF i Vi
Dok Mutov bt [0 et L s e
Siktaatn W i
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T SR S A e T T 7 —— T =
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» TSAT £ 571E*/5: Work With Multiple Scenario
GﬁﬁﬁPW:ﬂmkﬁﬂh%W?%%@Swmmﬁmﬁﬁﬁﬁﬁo
(& )FE R
(1):E# File>Case Wizared »J:Z Create A New Scenario(ﬁ%ﬂ 6.5.1)
(2)V11F]E L& Scenarioff il i == 2 Pr(HIILE R 1 ~3%) -
(B 5 7 - (fi! 6.5.2)

(= )il

Fp S N 6.5.35 -

Objective: explore advantages of security assessment with multiple scenarios

1. Start TSAT 5 Anew scenario is now added to the TSAT case
2 Selecl File = Open [o open the TSAT case {test.isa) used in session 2 . Scenario fitles may be chanoed to indicate the computation conditions
3 Add a sacond scanario to the case for the medium load fovel 7 Do nat save the case

= Nota that only the powarflow data needs 1o be defined for the new scanario; other data in two 8. Runine case

scanarios is the same
* Salact File =» Case Wizard to open the scenario editorin Case Wizard
+ Inthe scanaric editor, select Create A New

Scenario In The Active TSAT Case
*  Click Next button o go to Case Wizard

for tha new scenarnic

L0 & RS DT iy (emerii o
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& Selact Result Summary to examing the securty assessment results

Tt | I |
[} Fiekaty boimi Gk Carderrca S w
e * [em— 8 j
- bamom oy B
(] D =
o =M o= n
Security indices A S o i
a 14 .
of the second R e
sCanana S| EM Gewm
o TIM Soom g M
EELE =
" Hn hE oo
. S wom  cg M
LS
i L e w W =
.
L 1| Ry Ty, o o e W

Compare simulation results using DSAQA !

q@a‘\' 6.5.3

» TSAT £ 5//E*/6: Analysis Transfer Limits
(— )i frp Py iﬂﬁ?’fﬁfﬁ%’@ (S & Ay L o5 AP
(& )R HER
(1)v[l[ﬁj VSAT F%i—_ Transferfi > ”;h’f'[ Sourcek Sink [ 1k (e TE} ElfJirgﬁFv‘?‘[‘?j% ° ([Fn[
6.6.1)
(2)¥h~ Transaction analysis(@%ﬂi 6.6.2)
(= )Ml -

BT F[H] DSAOA iU 6.6.37 6.6.47 -
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Ohbjective: perform a stability
limit analysis

Run the case (ransaction analysis)

Understand the change in TSAT main interface and the limit search iteration process
Identify the stability limit found

M Run tranzaction analysis by clicking this button m
+ Low load condition e mntms. tours r
« Determins the max power st Lt L i T
that can be transferred from i ﬁ.-__. = IT:.«.._ :‘.;- ] o IrN".
230 KV to 138 kV system | T
« Subject io all N-1 230 kV B o ks tanee | Stability imit measurad in mdapendant variable
contingencies i -
T T
- Source - Scallng up =

generator output In the 230
KV subsystem (buses 21:59)
* Sink = Scaling down
generator sutput in the 138
kY subsystem (buses 1:20)

¥ Interface circuils between
230 kV and 138 kY systems

[Fﬂ‘ 6.6.1

i |lnd b | Cororpem (bbbl I (70 7 =
| sowar ||..Y ok ity (et o ol = e
.:-uun -.i.u.mu_-u Ty e J|h¥'&§a*m T

| i o g A v Dl
| i

11 Examing stability imit rasults in DSACA b O lara [ Caser
= b Lowest unstable transfar for
| B S ! the most critical confingency
; / Highest stable transfer for
24 T the most critical contingency
= 1]
] . v
A & o= l’ = —
i ?é | B Rl
[Lurlle T TR Py
= T SETTE N R
ST SR P T NI
Stability limit and i
computation detafls om 1 210 s am =
| oo | oo Il ! #

Q%‘\' 6.6.4

« TSAT % 7/#/7: Use Data Handling Features Of TSAT
(= )7iMrEIpY L BUE TSAT TE'FTF‘WH R PR 1
()BT R

(L) TSAT |

AT = PSAT T fSe Sfpoweflowﬁlﬁrr’w{n[ (I 6.7.1)

(2)7" i+ Contingency Datal[| Eﬂj e~ fHE iF’Sfi 7Ji/[lq5;n[ 6.7.2 ~7|\EI'H— %@/Dﬁ%‘l' 6.7.3¢

46



©OEhUE SINGETi RN k-3

(4)p’ }I—Jﬁéﬂﬁ Casefl’?E % = ¥R] Archive (& Y ESE zip #f -

Objective: be famillar with important data handling features in TSAT

1. This session will be focused on features for handling powerflow, dynamic, contingency data, and for
archiving g case

<

Start TSAT

w

Select File - Open to open the TSAT
rasa {test.tsa) usad in sassion 2

[’Tﬂgﬁ?@—cﬁ' AT

4 | Pawearflow data editing using PSAT |

Start from main menu
Start from Case Wizard
Understand the difference

.

4= | Start PSAT from Case Wizard

Nole: powerflow data cannot
be created in TSAT

Follow steps 1-8 to complete [ covwmtianmn ]

the changes required [

Swirtes I fierm =)

Enter circuit information;
Tha Search hufton can
be used to search the
circuit

(I 6.7.4)

(4 6.7.5)

B | Contingency data edifing gxample’

= Focus on contingancy #29in all_230kV.swi
+  Atthe fault clearance, ip one mors cirelit 41-42-2 (maks this an M-2 contingsncy)

-

Gtart Case Wizard {same steps as practiced previously)

=

. Select Contingency Data
in the Scenarie Data liee

and click the Edit bution
—

P

- e
Lot

Wt v | o
S L

ez [e=]

Q%‘\' 6.7.2

D WEE A0 BRI HEE
Eeport Euery 999 Steps

Step Size O.SER000 Cycles

i

AL Time 0100020 Seconds
Three Phase Fault At Bus 44
After &, BOIAAEE Cycles
HoFault

Wpen Line jhb e

Honoee

; (N-1)
BESCRIFTION ¢ty 29
STHULATION 10, 000008 Seconds . -1-
Integration AK4 - At Tlme.'1 Seconds (N 1 1)
Flor Every & Steps o Open Line ;41 ;42 ;2

Report Euery 999 Steps o
Step Size A.5R8M Cycles [~

/ e

CLSNETER T 1T e )
Thiroe Fhase Fault ot Bus zwd
AFTor . (NAARD Cycloes

HoFault
gpenLine cut cuz «————— opentine 41422 (N-2)
r (Remove)

i’

BESCRIFTIDN ctg 30
SIHMATION 10. RIMUAE Secomds
Integration HEu

Flot Every & Steps

Report Every 999 Steps

Step Size 8.5EERON Cycles

!

Q%‘\' 6.7.4
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|4 Archive a TSAT case

* Sslact File = Archive | o reon —
== | e
* The aclive TSAT case  feioro dm !
will be archived
o “_m' Erd f werare|
+ The name and locafion e —
of the archive are shown | ™5 : s i et
in the information dialog | |
1'1. Examine the conlents of |
the archive i TR

= Pay attention {o
the archived TSAT
casa file

s ] P
PSS

TSAT_Archive_yyyymmdd_hhmmss.zip

» TSAT £ 57//E*/8: Perform Other Analysis
(= )L Ipy - BB TSAT e R pusifrrbge » BT apRy#h E’f@ﬁt%ﬁj gz A SH]
=S
(& )R HER
(1)F'3:FJ’?%’ “I U test.tsafili - 3245 Exciter Step Response Tes(tﬁ%‘.' 6.8.1)
(2)?%—3[5’;%3 ﬁ‘l?ﬁ‘?ﬁﬂ%‘i@(f PR TR - (i1 6.8.2)
(= )it

I AH T 6.8.3> ('] DSAOA a1 6.8.477. -
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Objective: explore other useful analysis options available in TSAT

these control systems; (b} use snapshot feature i simulations

2 Start TSAT
3 Salact File - Open to open the TSAT case (testtsa) Used in session 2
4 Solact Run HExciter Step Response Tes

ption
|

. This session will {2} use exciter and govemor step response analysis to examing perdomance of

et | it

et
& an

)

7. Examing the results

Perfurmance indices

1 13

On Result Summary page o o i '""N
1 aELanIa | 1 | D [ am
3 amizGRiza | 1| DIm [F=1 am
¢oamlEazE 1 L i 2008
5 AEELEGRIIA | 1 | 118l T 2605
b subgEnie | 1| D =] aa
0 e EEE | 1 TE [E=1 am
3 MaENIES | 1| 1S i 2605
0 MGEMIE | 1| e T 2605
6 MDERGSE 1 1Em [ anan
I blceRoiss | 1| osm [ 530
B RGNS | 1| 0Es = a1
 RMEEGUHD 1 om Esi

D (]
1| om [E]

L

Dariga ok

Eaup i | Foa )
nm o
nm aoo
nm aooo
nm [
W0 nwo
nnm o
nm o
anm nwon
1nm o
nm o
nm aooo
nm o
nm [
nm

& Specify the following options in the dialog shawn
= Selact all generators inthe system o be included in tha analysis
+  Specify a 0 05 pustap and perform a 10-second simulation
+  Setall ganerators ai Open Circuil concdition

6 Run the exciter slap response lasl

]
s
EFES 134

St Folin e 0 e

s e
[

A
T A el L5 e ks [laaes

= . o

qﬁﬁ‘\' 6.8.2

Simulation results in DSAQA ar

A good response

s —— g {

| ) \ ~

Festest

A not-so-good
response

Full results . /

qﬁﬁ‘\' 6.8.4

» TSAT £ 5//E*/9: Create User-Defined Models

=

(- )sifE 1o

(2 )EREHER

(L)1 UDM Editor (A~ Sl [l # gl s Ll gt (0

PSSHLE] - (i 6.9.1)

BRI A 8 A UDM) S

TR RSP EH

49
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Objective: create a user-deffned model withjUDM Editor

()~ [ (SHIEHE(UFLS Y SPSES il fi -7 ik (54 59.3H2 |57} Bus 123

(17 - (Ip 6.9.2)

1. Generator at bus 11001 has a PSS2A PSS (a slandard P SS/E model) a5 shown

2 We will creata this model as a UDM using UDRM Editor

= Examing the UDM in TSAT dynamic data aditor

3 Procedurs:

i

Elecirc
pawet

BFRQ

59.3

+  Follow the dema

1+0.5s

(1015

Smad 1= +

d.efj’::m_bm *
10= 1. 7857
1=10s 1+10s

GN BLK1

1.0

GN| BLK1(2)
1.0

I1

q@ﬁ‘\' 6.9.1

Include the UDM in the case and perform simulations 1o compare results with the standard model

o1
177 wogszs|
i 1:—%__63:_' llfu‘_]m: ;Y
=01
Trip Load
— Bus 123
ID *

If f<59.3 Hz, then trip the load 123

q@ﬁ‘\' 6.9.2
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W~ i 99 F R N AR

Pl L A AL ¢ TSI IR o S AR
P EMS T RREIED 2 ST (DSA) > 1A T & 7 e R -
iﬁ??%?Vﬁﬂgﬁmﬁﬁﬁﬁﬁﬁﬁi’EIHHP~‘§Hi!&}‘ Twﬁ+h§%§ﬁ%%¥$wyﬂ—ﬁ48pedw
Protection System SPS)> I'|[[#iy =5k 58 *ﬁ‘! F ?W F R ) 88 F 7294
A RO S T R R CE R R S R R SRR
VT FPHT (TSI TR« BB 2 ) R ey 9 oh)-

g

GRS o 2T B T TR (Wide-Area SPSILET L PLI A4
BIEEER AT 95 I RS A g RN IR ATV F - 1595 = 97
[l 2RI o P ISR T s e i TR R A A
SYFTH R HE 98 B 1 S R[F i [ﬁ’ﬁ’fﬁﬁwyﬁﬁﬁl@?ﬁf’fﬁﬁ o [P ﬁ%ﬁﬂllé’ifﬁﬂ
*@%EF%W%NQWN@%ﬁmﬁw&ﬁyTﬁﬁm%%’ﬁy%r%wéﬁﬁﬁ@
A S PR IR ORI TR R o I A s
AL PL A il B R e A AR L B - SR 2 iR 12
RIIRE > ORI P IR oty ey 8T STATRE YR T AR i PLIT
T e ISR E SR 2 BIREEE PLLY I 2R

L[l 25 PPl SPS 5 & FEn = il ?

B I (TP e S PR B R R R

Pl U] SPSES T TV A0 Al R R i Rl SPSEL [
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F > ST SR SPSES BTN < 9t - T SPS LA M
(IRURER RS (1 o AT SPSUE (R bR i
BFIRRRISST ISR IR (R TR R RIS BRI
KﬁEUFﬁJEET o MIEF PRS- R [i ﬁfgu A5 @ﬁ fili =] :Er,faz{;m

PRI Ko T S B R -

N
—=n

LR RN R - AR S 9 2 9 SPS?

v

SR TR SRR BRI [ Rt e 1)

-

FURrR] ~ BEIE IR RI Rl - ARSI 2 Vot - - T
I (R AR RIS S T ORLFR P IR ] > NIRRT R I (B 2

FUR=1E - R 2 LR %ﬁ*ﬁ & g0 g A py IESOZE BCTC -
[FIARRY > S R DR T Fipd = G o ARV RO 2 IR

o= AR A [i%‘ @?ﬂfrlﬁl L YRR R -

il HERER
- ST LR DSA F R NH AR - HYEH SR HL TR -

AN 7)o R 2 53 AR (DSA)= Y 1 1 7)) 2 il EMS 41V 25k 53 A7
DG i#H'?“J g PLI *fll DSA Toolsfg[ﬁ'ﬁffpﬁ » BEIREUE AV 0 & *iﬁ[ﬁ
5}E\JJ€F§J£L_J—FI§!;{'[§H§T, (AN S e AR S B R L ar I%Fh, K ﬂ |ffi™| DSA Tools

o FFEVE T CHRTE R -
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. iﬁ‘{lﬁ?jﬂ 2] A1F SPS l/ -l & Ny filF #EF Smart Grid V2% -

ENEN ﬁj%ﬁ*ﬁ/ Smart Grid > £ Hlﬂ%ﬁ SPSJ/?&%,’ » F P HEERY | On-Line SPS > [N+
HF 99 F r%’ﬁ’?ﬁ‘%’liéﬁﬁﬁéﬁﬁ?%? ket -EalUE S TR AN Es o *Eh['ﬁ’lﬁ R ARl
# v BCTC fy/== %{ij 2V IESO> ifEl On-Line SPSJ/%ﬁ#fr?[El“ iiEAREL 0

[N
= ~ W) SPSEEE prHE P T BRI IR .

+ 22 il SPS. '/%:f?ﬁé%‘ﬁ ffm Hb g ARV I > 2 PL 2RIV E3 0
PRIV S 2R Y T G R (LY T R N R TV 6
Fl I'E'?F;’I RESE UK
P4 ~ B R TR S (R T TR B -

AR TIRIRERAT » 0 5 L T S R R
SPSH{ [ #<(Look-up Table) Ri#r = (S 5K < ’%ﬁ%ﬁi FIET e T ﬁf—a’%w?
ARG ] [AHPETS - SRS N RRRE 3 R ST % I
PSS/E (PTI} PSAPAC (EPRI} DSA Tools (PLI): Oneliner (ASPEN ) Power World Simulator
% EMS On-line Packag ‘“ | Igg?ﬁ&#‘bﬁpl Al > Y AL R 2 (R T
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