PSCAD T

PSCAD (s;
Sl dm 51381 p 5
o );"P)“ﬁ i G

s (;;logj. .
oigel

w1

‘!ll!l!\\‘ill!!l

\}\\\\\\\\\\i\i'i\ﬁx

lili!\i\i\l‘\ll

\\\“\'\\\%\\\\\



«PSCAD»
29 5l 4 ol p =0
(i (S 0 ALk Bl dius
0 A Sl 4l 9 538 Dy sy
i dlllao ygkaio o 5181 0 5 ol (BB19 53 AL
B P ol 53 Canl ol )b 1HAS5 s sl
b Sl Dyge 41y o b 50 slylae OlgS 0
#3 4 PSCAD .Mé;l}}g)ﬁTé;gﬂ bzl 9005 Gilwand g
GO0 B odld Loy § S o (83w dud ST T ol (b SUlg5
O S o I Slulis” <O (81518 5131 5 el .add (o @l ol LS5 Lo
oy S Jow 9 1 f 57 00l gumy (S eIl fold 457 0399 0ud Cd 9 (51 4ol g
LAl (o0 g by BT (S bglas « FACTS 981« O oI Sl (yablo ol
O B0 b WIE (0 &7 ol 00D BT 1 53 g Jlis By b Pigel DU cf 53
Sl 4sF 4y Jlo 0gh fol> OT (Sld Calild 9 51381 o3 4 falud o9 5 Y 336 Ol awsi Olbo)
Olled 3 15 oud 73 Olegige 13 (S 5k dud Cilliso (b3 9317 (90T 093 & Wil oud Ll
- Ll




AvaA
\YWAA







(qﬂ\@;gwm?mwvww@@u@ﬁm

Q‘M‘ﬂb\jj‘ﬁjj&fbcf)awj@ﬁw




o go dodio

Jlwdnds 4ol S PSCAD (Power Systems Computer Aided Design) l38ls 5

5 b oo (JyS a5 551 O 08 i gl B Blaal a0
5 el oad ol A 208 gl addllas jshite 4y 5la s ol adly
Sibwdard 5 >k (Selod Oj50 1) Jodod slp Sl 9550 slajlae Bl oo 58l 5
szl olae Shb oblgs IS 4 PSCAD by 18 50T 0,50 1) o] (slageal 5 05,5
aalys mals MalS S3F Lase 5 o | baosls Sy e 5 gl Julo o5 jlodrn
45 0391 00 Cend 3 S 3yael s s Sl 5l AlLS Ky glls Jdle 5 oyl ol
(S sl rile ol sauzmy slo Joe 5 b, iS osles gey slogylall Lol

il g b LS o Jlas! byls FACTS &gl

PSCAD )‘)_‘J“a).) 3O O¢> g0 LQLQJ..&A

lo)gilo gl s

(DC 9 Sl 39,80) cilitio slagpnila ¥/
SrS slSsl g baglyo v

(6,50 (ol (ool) aliss slogym,ss v

ol 5 bal, dallas glyl v



Jisl bylas 5 o LS
(IGBT GTO o, g 5 ladgsd) &,08 Sig oS Slgol v

(HVAC SVC) FACTS iyl v

‘PSCAD 33l 5,0 oolaiwl 0,90 Slisdon ¢ Slalllas sloojs>

G g8 sbass

32150 9 D508 Sig 2SIl (slapinns v

S st Gee g Y

Jesl bglas 4 o LIS v

2, 55le y5imil 5 g 4,15 S, sl ygige dopile gilwads Y
ALl )0 g ge Sblas sladl, g balas 4

RO T T

oy Bl oo eV

Sldas [0 CuSls g b ol 5 diclo colol v
5 g5in sl Jle J> s,k 5 PSCAD jl38ls 5 calizee slacand SUS ol o
a sl 5l e b Jlie bl wig, .ol ool ools bjge] caliske slo fad B

Sz sl SIS Gaigel sl (s el Slrnog il ladad jo g 00gy o

oods 7 ylae sla g0l 1SS 5l som sloJuad ;o oS cul ond al,l (o luans plxil



3 105 31 S aslllan 355 e sloiiy oS JalS (5,55l g 9 e (5 0055
25,5 el san sloJuad aalllae  Jad j2 (59) p Lol 5| oy 5 09

g o050 8 Colie i play a5 Slews 5 plowalobl 5 Jlte wiglas LG 5o
S SE Cold o wilodged oz yo i ooy ] ST cnl (s Bud

5 R G)5 Syl dprw 5 05255 Ol GLBT e )l55 )50 ol Sles |

o5 ol K3

m.esmaeili.ee@gmail.com
\Yay oL

S
e o

:(('Vl ..J')&:Laru
“((.u,?',.,}ddj:@ Ear (-Lu)'l o] )n/
3 .o.(A.'/;‘/!“f.ﬂ.)’Jr/.{())‘/ij/ﬂ




Vevteesvees e s s " 15800 5 bee "' Y
L " g RL e X g bwamis " Y b
110 O " >y 6ok s 5 ole g3 lwamd " Y huad
FQ ittt cerse bbbt aeesbae st ssaseees " Breaker gjlwamis " ¥ Juad
O oo certereseeeesseenrasensaaee seesresesssesessaaessienenes " jBaw JUl ke g ilwannis " O Juad
VY e " A g JBCT i Zgepled § Zaopw JwgwSy gilwanis "' £ fuad
AY oo s LIPSYCTRIIC I O SRS RPN 2 DY
QY oo oo M 6 e (3830 ASd (g 3l " A it
100D ceuneenererane s enasenraseeneas cebsssnress s sasasesenenes "B guiST pilid g ilwdns "' A Lad
VY oo oo s "GTO 5 ,SKhos (g3 bwnis " Vo Juad
10 2 " ey bl il (65w " VY b
100 " STy ole7 jwilmz AT s
11X " DC cymirle il ofy o g 3bwdns " VY uad
VSV cooeeeeseesseesnsssssessmsessnees "DC 50 5l yiol )y g S 1051050 g oyt " IF Juad
L2 2T "M 9N ysuaniliS g5l " 1 uas
Q0 - ceercerneemnenisessaes seessaessaessaessaessaeeeas "9l Jpo o sdes gilwannds " VP Juad
1§ L PR M1 bl (59 55w cmiblo (g jlwdums " VY uad
R A " ol eee (g 3lwamed " VA Juad
SR 2 " Swign )l e (g ibudmeds " 1A uad
10} M gy e a0 S (6l 39 55w 315 wilin) s (6 burdand " Yo uad



(hoog AT g anle il o) dazmo & pio L 195 ol 4 o
3 Hhedd B eigd go (59,8 b alamdd (> 0wl laéliz w5l (003 55 6L L
) gme Gloc,d o (itudg ok gd oo o) (serme S5 5o 5l s el o0 S &
S (p pSL clasladll md g col ola; ol (0 5o o 1 E ulaS o Lo 9y X
SLEl 3wl (gomye 5 dewy Lo & 5 gy Slacews 5l a5 Cal glojzmne (18 (Fa
2 S (6l lade ey el (s joliy (e p aoladll gl o piy o)y Ao
Slaile oo Glaz g Slolis dlis vaiS o 08 (yludl Sz Ollasd (64,459, a5 Conl €550
Jud 55 6l 5 55 5l aidlo 5 aomane 5 e 4 lizmen oy SIS 1, 55 (sl il 5l (s e
b a8 quils oo dasd g polaxsliis | 95 ¢ (plwg T g ade dlll Lo) alll Jgu, b .ailonibe
L €ana 99,5 puwyi 1) Cold o9 o plo gl g o 465> 0 )0 e 5 SO den

RO PUEATS. 3 JN USRS P AL SP L ONE VRN

oo o ttad | D B30 (I LD P
e IO U Iy pag Bl AS . ...
S D R I - - - -




Jol Jad
NP1 5 buso

PSCAD b -

il e ) sl isu Jelis a5 ams oo ,Lis |, PSCAD l58le 5 Lass (1.)) JSC5
(Main Toolbar) Lol &Sy, =)
(Electrical Palette) S =sJI cJ -y

Control Palette) Jyus <l -y




Jsl Jua JUCPYENes

(Tab) ol |l -f
(Workspace) s,5 slas -0
(Output Window) >g,5 o, -F

Status Bar) caxsg g -V

1 S0 e - s W WS - o6
4 e €6t View Buld Window Hep . 18x
D8@/6/4d8|nc @& 10/0-0 -5/ mB&/H (19500606 5w 1 Control Palette —
5[4 master Mastr L) - "\\X
Main Menu Bar Electrical Palette e
ditile
Main Toolbar -
Workspace t &
g
old
4 &
S i
5 |
i \:i
s
il
LY
Al
S
¢ I ] 'l = ;80
-QW" Ay R S |@ fi. | .m Cireuit 1_.‘ Graphic |§ Paramaders [U Sert m Forlran U] Data | =~
o N ] |
gl T Output Window
Status Bar
|
| G 8¢ @ Runkime [Q) Seoeh | l
Ready - EMTOC run completed, Run #1 of

PSCAD loe :().) JS»»)




Jol Juas

)13 e lao

(Main Toolbar) ol o ¢ sw —Y—1

ngﬁjwé)o&@|3ﬁﬁ Gl 5SSy 0 Sloe 4 by yo Sloens 63

W

S92 g0 Slojgn (Slg>)8

=

S ilwand Ol
B
oduy ul?w‘ Coomnd LF’S

= K
_ " d.e R f)—? —

0SSy @}
_ o |1s0%
led SHp ks

buliS Lol amio 4 oS

B2 0jgy Ele h

Jled 039,80 Ol s 9,5 0,033 E

g

ol ubw‘ Cound O

E=s

oad o i iy O

Sdoxwe ‘al:u‘

oS Sy

i




Bl 580 oy uzxo

v

(Sb)é Q_JJ‘A “—i’, Ql}‘-’,‘ E W JLA_" I .....

ﬁ B> Seb SO el o\

s Jow ales JoLals @ 5 Ll 6|

@ 0104

S sl c?‘)-"‘ o392 LR 1001
St B (bt glad
oSe 255 Siloas sl al ol

23 < : 500w

Lasrv-’-b‘-‘ Cw p08 La:u_op.n gl.‘,) C?L‘M-L’ JOYUOFS;

a5 ol |=:e:au:= J

(Electrical Palette) 53 oS! <l —¥—

Ceaglite (13938l s 30938




Jsl Juad 138l ey o
: 4 . '
O3 s il (3959
_ . =M o =
05 (%99 Oy %9

ooy g BT a 5Ban bos

o o]

O A S yin g

Jil sl (og39

IS ki 0033

B 05 (59958

Jesl las og53 Elﬁ

[ |

S 0958l 2

(Control Palette) I g5 <34 —F—)

SleMb| Foleol o438l

oSl Sl 3933




Jsl b A58l i dayoma
o .
[C e -2
.q:.}. CCE

%o\) Jal.u)‘ SleMb| ‘59'5):> u°5)3‘
. T . 7 E

odi33) (358 =9~ JUB (59939

ik [

o3 o Loy azman o938l QS 0938l
b e S 0438l 6 Lid aeS o 04958 I

S B og53l o piin g0 (sl Sove OB 3433
r? ab

G g (30938

Parameters

e (958!

(Tab) W&l 4g9 —0—)

|@ Fortran |- Data |

(Taby Sl Ll (V.Y JSs)




Jsl Juad 591 o3 bagme

S (b 4 by e axas - Circuit

LSeh S8lS b 4 by e axas : Graphic
99,9 byl )b pudais 4y bgy o axan - Parameters
29wl 0L 4 by e s ScIipt

059, 2l 05,8 oS - Fortran

oledbl Lol axin : Data

(Workspace) (U8 glaé —#—1

Cead oyl 0 ety Oyadgl il o o0 (6,151 (slooggy 5 AlulS ol Lab oyl
OlFse 9 3580 Gbled (ol b ()] (59, 50,5 SIS blo b a8 il g allsulis
Wilgs oo olgzds olawd a4y Waojgy wols JWSl 055y ambo 4y 5 00,5 oS | olgds Dlalad
58S 09h (Gilwand g 12l Wlgh o0 059 SG Ladd Lol 09l (51051 (5,15 (slad o
i e laeisn g abbige o S5y Gl g 09 ge aiS JUd 039 o] 4 Ml

S5 S b 1y Jlab e 03,0 0 syt 4l sl bl o (65 5 sl 5




Jol Juas

SULIS R T

O ygeai] j0 a5 wuS SIS Set as Active 4 S g 00,5 cuwl, SIS

-EJ tristor

-EJ noname

« | i

B chatter2 [imm—te b et i

- W rmaster [MMaster Library]

Project Settings...
Set as Active
Dpen

Sawe

Sawe As...

Unload

Wiew Map File...
Wiew Make File...
Wiew Compile Log...

Wiew MNodal Matrix...
SGlobal Substitutions... Ctrl+ G
Import Runtime Module...

Clean Temporarny Directory (.emt)
Create Compiled Librarny (*.likb])

i oo JW (1) JS8)

D oo 0 ol 4l e Workspace cwend glos! o

e b ol jor w98 SIS ] (55, 45 By 035, it slac

o N Rl |-=-TL | £ FilL |

3 Pr.

(Workspace) s ,I5" slas (Y.\ o)

Ny R

Dgd oo 03l yiolad




- NP p 5 dapsro

| &5 Fil... |

(Output Window) 2 g s 6 3y —Y—1

lg. 059, Tuomo LS‘)" o..\.:.(onLi..; FLY 09’“’6“’ 03l u».uLo.» Lg:l.ta‘ab.’ 02y u;‘ e

Db e O LS g Glp 5 pams Caomd g 09 0 s (RUNTIMeE)

[+]- 4# master "Master Library’

|

[+]- A4 tristor1 =

|

[+- 4§ chatter2 "Simple case with chatter elimination’

Qg Build i Runtime | % Search |

Output Window) = g,5 o,ox (0.) L)

0 Lid 02 1 2 ST, A5 Dgu g0 0018 ioled p2 Lol yed ply 12 0y pl yo

o8 oz 9 el Alis ) 0z s o109 e Al ew w2 il e e ol £

e

q




Jsl Juad 591 o3 bagme

MalS” o] s zulis g oo 1> (g 5luducds ol o 02 (589 il oo Uns aslis
Iy Gilwas gzl g colo a5 el jlas ] a4 0ll 045 02 (&85 .Sl 5180
S 1y 3ot gl il e Ll s5disn Ll (sltend 5 035 s STl
s Jome Wl 45 0900 ghad (giluannd 2l WSl 505 o2y S8y caiST L
Uas LS+ coodle lacol b Uas 00,8 oy (6l 0,050 O g0 ob e g 00l aseioe
Flo s 4035 (59, G 3 398 o0 Gliled Uas sla 4Ll 5 ples a5 08 SIS

D9 ge 03ld Gialed amio yo s e SIS pl b SIS

& master. ammeter T

¢ at : L

Eg % Signal'ls source contention at component g

= [ammeter] 8’ o

Q

m —
I
o

VotagesE and |: Graphs
1

(|
UI\I R =T[4y | _BL'} Circuit |T.f Graphic [ Parameters |[E] Serpt |ff) Fotran |f) Deta |

A Loading from fig T:\UsersiMojtabalDeskioptPSCAD BOOKIPSCAD TutorialiristaritristarTitristor psc’
[=- 4 Generating FORTRAN and Data files
B A Main]*
é- A [master ammeter] 18
L Ap Signal 'l source contention at componant [ammeter] la"

1l I

Output Window) > g,5 o,z (7. J5)

\.



Jsl Juad 591 o3 bagme

W55 15 e glib o Bl e el S, el Laseiie YU S 0 a5 sbylos

el o ools lis amas (o Uas

(Status Bar) cesdg 3199 —A—

Gl s 5 5 el oolel é S 4 solel cdle o 1y l5le s cunsg

B2 oo i (g jlwad

AR



Jsl Juad 591 o3 bagme

\Y



P9d Jud
Saw RL yloo &9 (5 jlwdnw

aondo —Y

Sogye S0 5 28,5 el plxil (g, RL e o (g5lwand Jad (nl )0

\Y



S RL Sl &G (g5lwanss

pgéM
la
7T Sy — Hirt
Ea 0.1 [ohm] 01MH] l
la : Graphs -
u g '
150 =
2 £
=
150
G’D 0000 0025 0050 0075 0100 0125 0150 0175 0200
1 ]
= Ea: Graphs o
s '
20—
oike
la g
B 2
250

0000 0025 0050 0075 0100 0125 0450 0175 0200

L ]

Joe b (VY S

S)wam sl 21 —Y-Y

as oS ol |, B New a3 Main Toolbar cwd 51 Jle g4,5 sy

Dgd o0 Sl u> axio

\Y



£9° Juas S RL Hloaw SO (g5lwans

EFile Edit View Build Window Help

DEE S + B8 oo &8jux ~|{) 0N
r. el () 200 +|| 3 |<oefaut: B

New azy ;S (V.Y )

ool bl noname oL L Workspace coud ;o oo obx! was axan

g 00,5 Cunly SIS 43S nl 655 2 ol ilwe 3 g ()35 6L sl 45 sl
AS SIS, Save As a3

E4 File Edit View Build Window Help

DEMS 4 2B oo RS [ “aX8
ol & W ® 2500 || ] <oetaut- =

-8 master (Master Library)
i
#-EJ noname
Project Settings...

Set az Active

Open
Save
Save As...
Unlcad

View Map File...
View Make File...
View Compile Leg...

View Modal Matrix...
Global Substitutions... Ctrl+ G
Import Runtime Medule...

Clean Temporary Directory (.emt)

Create Compiled Library (*.lib)
T

0592 (_g)'l...;oﬁ_'}ns (Y.Y JS.‘J)

VO



£9° Juas S RL Hloaw SO (g5lwans

39,5 65055 Jlie 5 008 SIS Save

r E Save Project As ﬁq'

Save in:‘ | PSCAD Tutorial L| & Bk B

-~

Name Date modified Type

Mo items match your search.

4 | I b
File name: ]HL Save
Save as type: ]F‘SEFLD V4.2 File (" psc, *psl) j Cancel

Y

—

o595 6)'L..ao).:.">$ Jym 9 6)“&§r°t' (FY JS...;)

g Slakad & Lo jelaie pl (gly (oS o0 Slae g slwass A gl Ceand ol e

Jsl o9y el pd el g, 90 51 il qeaylo o)lge plu g s uSo3lail slag Ll

S Lls EHEE master Master Librany] o, £ oo WOTKSPACe ceawd 5l a5 cel oyl

el ool ools oo 3 SO (0 gie ol (slad (e sin ] (sain 3)lg g 00,5

\#



p9S Jad

S RL Sl &G (g5lwanss

FA File Edit View Build Window Help

< n b

[-[s]x
|DER|8|s2B|0e|@am 00 -0 2w @ & #
J'.@ SRATORCRTION - | e | s B
— =R
8 st Master i) PASSIVE ELEMENTS SOURCES MISCELLANEOUS 110 DEVICES
BEAL | ¢
efAL |
ot
-, -, s 1.0 fohm] (P> (a3 2
W ke R o
10fhm]  10MH] 10WA > CTmE > (310> NN ®
AN :)_h‘
WA s Qe 1o e
10[chm]  01[H 1.0 [uF] Three Phase < &
Run# #Runs =]
> FE £ =
. . | =AW g N
1 1.0 ohm] (s> O .| 8
= + Single Phase -@_ & &
=B
-
1.0 [ohm] Werging o/ Tapping from E [ |
Arays < é‘
— : . ]
lore on Passive Elements :> More on Sources ¢> More on models ﬁ> More on /0 Devices ¢> eic]
<
o |H
=
T |ab
TRANSFORHMERS MACHINES CSMF Q

IMPORTS, EXPORTS & LABELS |

Tmaer. (A R ST AL |

M

[ ciruit [T Graphic | Porometers | Scrit IR Fortan | Daa |

5 - master aster Lvary

AR o

Lgr" | |
" Qg Build [& Runtine [ Search |

Ready Saved! [ A

Jidle 5 aslselis (A.Y Ss)

s &5 2Bl oo Dol ples g 1o yghundl 5 cplin i slagledl Jols aliels”

S0 a5 Lol b colie 595 00ls prpdgs alsuliS” oyl Cilises (glo Jlie b ol o0

ol LITEET s e SIS s S candle 53, 0T b e im0 il 3L

Ol 69y )l 4 axkad ja 05 adlal lp g ab gualys Jad j o] adgy 0l 15

o2 oo (PaSte) Wl o059y 4s g 4uiS o0 (COPY) (S 1y 3] 00,5 ol ) SIS dnlad

Cely) 08 S 0l 1) 059 0 a5 (Slambo (69, a5 Cunl Ojg0 (pds Fra g P90 b,

L S Cewl csmline LB Master Library aibolS” & jgan! o oy 1, (Ctrl + SIS

e

\Y




£9° Juas S RL Hloaw SO (g5lwans

| Master Library: [ Passiwve
Sources
Peters
L'O_Dewvices

Transformers
EBreakers_Faults
PI_sections
Pachines
HWD__FACTS_FPE
CSMFE
Pliscellanecus
Logical
Sequencer
Protection

Imports_Exports_Labels

¥ ¥ ¥ ¥ Y Y¥YY¥YT¥YY¥YY¥YIYYTIrTrrvrryr

Data_recorders_F.eaders

S38le 5 aslsulis (Y JSs)

Jad o Sl jelate pl Glp ol e g Cwglie a4 LS L oign ol o

Jw U"‘ “w-’j-’ )15 U"‘ l; Ry A....S w JJ‘J ulsu_, Sl &5, PASSIVE ELEMERNTS

ool saalice LB 15 JSE 5o adsy ol lolall 5l ctand a5 555 oo 5L b

it
1.0 [o hml

—
o
'_
5.0 [uF]
'_
5.0 [uF]

¥
T £ q
_ ) a
J__ s{E o T @
= F= - - L}
9 = [
é Q o
-
RLC Branch Components Series RLC Tuned Filter High Pass RLC Filter Band Pass RLC Filter

Series or Parallel Combinations o RLC are Automatically Collapsed.

£ z g
|e 1 ¥s 12 I
*7 2 T - Pia 10[MW]  1O[MVAR] 1.0 [MVAR)]
Variable ALC Components Fixed Load 3 phase | cads
Mlews entry of numbers {like 1.0) or Variable Names [ABC)...) (Resistive, Inductive and Capacitive)

PASSIVE ELEMENTS alg (V.Y JS&)

YA



£9° Juas S RL Hloaw SO (g5lwans

oolin| FLEBneh Compensns oo 1 ol any3S 5l cibe 5 Caoglie Sl (s
I )15 e S PaSte 059, 50 1,51 g COPY (s g el y SIS Cangliie (9, 9 00,5
W P E P WP 9

HFiIe Edit View Build Window Help

B2 0006 G o $lome
—_— %
u master [Master Libran)

B AL

e AL

e
1.0 [ahm]
e
0.1 [H]

SOURCES . g e e o s o -
bad s ST S ol (g 5Ly aie 4 5l 039 0 (ol 5o L

master ;o Lo a5 "85 a5 sl 3 a4 p3¥ Lol jo oS o0 a8l s 4
Slo oo Bl oad b ddigy (pl ,o AbulS (oS o 3L, JLad .. (MasterLibrary)
Main Toolbar sgwe 5l aub la Jad oyl Sl g advgs (ol 51 el gm0 jolaie 4
aalol o oS oolatul o fuad s plos 5l euilsis B 0o,S SIS, €211 back a8
sanlivo b o) IS5 55 Juabyos () ) o g mgise TOTOTT by oy

'4



£9° Juas S RL Hloaw SO (g5lwans

Eirélelire Gia";mn' u'ie‘.].‘ 3 phase diagram view

Uses EMTDC_3PHVSRC Source Routine

{ Compaptile wih Source_3 icon ) 5
- Can be ldeal (R=D) - L
- Chatter & Bliminated for Inductive Sources 4 o
- Interpoktes Intemal Source Quantiies —L) o :) ( O o
[P YR OV,
P l e e

[RR]
F=0
=0

I
I

- Data Entry by Impedances or ohms, H or uF

Lov

i Uses ESYS26 Source R z t T T
o =1 55 Source Routine o - -
= E { Gompatii wih Source? ison 405 6 4o [25 h f
" E 0 - Can Enter Zero Sequence Impadance A E E | (:ij (’\ @
3 B . b
— - Has AutomaficPower and Voltage Control Modes — PP
(i) - Outputs for VRS, P.Q 6 ) i 6 @ |
T

E =
£
¥ 2
g - Simplified Combination of the above two 4 m o
z ofa - Can be Izl (D) z
—|9 [ 85 t » Can Enter Zaro Sequence mpedance ‘|_\) I I i
o £ - Outputs for R Q and curents
ﬁ 59 E « Data Entry by |mpadances, phass angl or R.X ﬁ Q Q
[=ha=]
> 1 g r >
U
N

el ALY JS5)

ST wls Jao (31 Caglie b odidspe) jBCSS aie 4 55 Lo Cond ol o

Ei 1 i dian T Vi .
oJL&S.‘;.i\ )‘Md_.’s ”’fyl‘"" gingle line diagramn alEu{. - ;

Sing i diag v oview
Single line diagram view

P p———
E = Edit Parameters... 3
& Edit Definition... rir
a = T G
l i Apply Default Value
- | View Properties...
= E = Cut Ctrl+X =
ce
:} e Copy Ctrl+C =
o) Paste Cirl+V -
= | =]
H =
L E Rotate Left L
E = Ratate Riaht R
D.\.wu.u:) )LJ9 é_._..,o ul?t_u‘ (\ Y Liw)

Y.



£9° Juas S RL Hloaw SO (g5lwans

oLl Electrical Palette cood 5 15T a5 0l oo (o) 5o 9y90 el 0,5
e a1y 5k 9550 oLl sy Lo Al po 1l b oS @8LSl o a4y g £ 005
Wb 1) ol S lxl 50 05wl o JooSS @ £g,0 o (pl o canms Jli

Sz B asn LR 505,58 SIS i o] 55, bipledl 25 2 (gl aS oS S5

D55 )18 olgdo
File Edit View Build Window Help
BHE b BB oo &[0 | [ o) 8
|2€E.C J <Default: J
4
- master (Master Library]
HEg AL
g AL
1.0 [ohm] 01MH
A e

o

* L
1

5L 350 slagyledl plas Sl : (V)Y )

SlaS cal pl 5wy 9 Jgl o9y 20,10 0929 (g, 90 Dlakad po LS uw sl

gooly JI 3 clehad n 15l g 0 SIS T 4§ (g9, Electrical Palette -

A



£9° Juas S RL Hloaw SO (g5lwans

o3l b 0t 30,8 S o b 1T sloail b ozl ol BUS f 651] s (sl

BB LS 63g0e Dygo 4 185 18 jelaie ) e 32 6l 09 Sbml sl
Main o a5 aib oo Wire mode as 33 51 oolaiwl pgs g, 2095 00 R oS’ el

w

Slae IS oS SIS ) 43S ol (Bg el somlie JBB M+ cwdle L Toolbar
2 slesl o s pl jo LiS pw sl 0 05 0 )8 Lol LS o Mouse L of e
(S o pladl Gl o) (50 axkad glaml 4 4T S8g g 00,5 SIS o daxlad
ogoe L ay (Bl e Sl s 4 5l ST g, cnl o aST SIS 2
LS gz 9 4SSl o LSS (G857 s oy po el (BU Les ol anilo
ol 5l el g slp sgd ol e (gl olgsds uxs b oS (sogee |, Mouse

AS SIS e R a8 g, Ioame ol SIS Sl

ATV e
0.1 [ohm] 0.1 [H]

H

-

0

6

LQQLQ.H ) GMSM (VYY)

Yy



£9° Juas S RL Hloaw SO (g5lwans

Wildge a5 y3b e g el o pel & 5l e 50 (e bz g mSesll sl
oLl Electrical Palette ;1 1, yio el 09 Jlol jloe 10 b (g &jg0 40 o sl
oo 1 55 ey elyy s S5 VL e 3 sy Bigo g TF S

+
A2 18 e 18 silee Sygo a g B 0sS olsasl Electrical Palette

- Y i
Ea 0.1 [ohm] 0.1[H l

).‘.aba.lﬁ 9 f.oj.w‘ u\)}o.) aslsl (\\”V \Ji«.u)

o eal (6 S03] asly 48 el 0t s cmagd yopual HelD ol 551

5hS ol amly as ccnl 1,85 5 ety (6l e (e sl el 5 LS
i1y g llne e g ma Lol Slasis o)y ayl eS| ol o ol
) Lol e g 4SS s Caaglin 59y 55 ! (6l coniS Jloe! L]

RVEXS B PV Y

Yy



£9° Juas S RL Hloaw SO (g5lwans

-
[resistor] Resistor Iﬁ
JCcnfigurﬁticn V|

Resistance ] 0.1 [ohmi

| Ok I Cancel | Help... |

Cuoglie el :(VFY JS2)
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[Inductor] Inductor [ﬁ
|Ccnfiguraticn |

Inductance 0.1 [H]
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[source_1] Single Phase Voltage Source MﬂdE...u

Configuration ]

Source Name I Sgurce
Source Impedance Ideal -
I= this source grounded? Y es -

— Specified Parameters

{* Behind the Source Impedance
i~ At the Terminal

— Input Method ——— Source Type
i* Internal = AC |
i~ External i DC
1
Ok I Cancel Help...
= -
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[=ource_1] Single Phasze Voltage Source Mod E...&I
|Signﬂ| Parameters e |

Mag. (AC LG, RMS DC:PkK) [ 150 [w

Ramp up time | 0.05 [=]

Initial Phase | 0.0 [deg]

Fresguency | S0.0 [H=)

Terminal Real Power | 0.0 [MWW]

Terminal Reactive Power | 0.0 [MWR]
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Data Signal Mame la
(]9 I Cancel | Help... |
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[pgb] Output Channel e |
|I:n:nfigurﬂtin:n J
Title {for display on plots, meters,...} | la
Group | la
Display title on icon? |N-:| j
Scale Factor | 1.0
Unit (for display on meters: pu k&, ...} | T
Save output during Multiple Run on Lazt Run Onh
I= input in polar form? Mo -
Default Min / Max Limits | _3 g | 20
Ok Cancel | Help...
5

Output Channel o.las :(VA.Y &)
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[pgh] Output Channel | 5 |
|I:n:nfiguratin:n J

Title (for dizplay on plots meters, ...} | Es
Group | Ea
Display title on icon? |r-||:| j
Scale Factor | 1.0
Unit (for dizplay on meters: pu k&, ) | KOS
Save output during Multiple Run on |Last Run Unhj
Iz input in polar form? |r-||:| j
Default Min / Max Limits | _z g | 20
Ok Cancel | Help... |
e =
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Edit Parameters...
Edit Definition...
Apply Default Value
View Properties...

Cut
Ceopy

Paste

Rotate Left
Rotate Right
Rotate 180
Mirror

Flip

Bring to Front
Send to Back

Set Sequence Mumber...

Cempile Module

Graphs/Meters/Controls

Copy as Meta-File
Copy as Bitmap

Help...

Cirl+X
Ctrl+C
Crrl+W
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Add as Curve
Add as Control
Add as Meter
Add as PolyMeter i
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Add Overlay Graph with Signal ——
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Master Library P> Sources b > 7. Three Phase Voltage Source Model 1

3B Uy aoe sl (VY SD)

.Aﬁ.lsd_?'jsﬁ)'ﬁi&.;@&A&‘QWW)QBOQ;&QKJ{‘Q&AGB)

_[s-nu rce3] Three Phase VWoltage Source Maodel 1 S

-
Source Name I Sourcel
Source impedance Type: I =] ;I
Source Control: IFi}l{EH:' ;I
Base MWA (3-phase) | 100.0 s
Base Woltage (L-L, RMS) | 230.0 (kv
N Base Freguency I S0.0 [H=]
YWoltage Input Time Constant I 0.05 [=]
Zero Seq. differs from Pos. Seq. 7 IND ;I |
Impedance Dxata Format: IF-tFtL Values ;I
External Phase Input Unit Igﬂdians ;I |
Graphics Display |2 phase view - |
Specified Parameters
= Behind the Source Impedance
i At the Terminal ]
Ok I Cancel I Help... I
L = . -
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[source2] Three Phase ".I’DItag_e Source Model 1 IS
-

Re=sistance (=eries) 1.0 [ohm]
Resistance (parallel} 1.0 [ohm]
Inductance (parallel} 0.1 [H]
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[source2] Three Phase Vaoltage Source Model 1 | ——]

=
“Woltage Magnitude (L-L, RS | Z30.0 [KW]
Freguency |5E|.E| [H=]
Phase | 0.0 [deo]
Initial Real Power | 0.0 [pul
Initial Reactive Power | 0.0 [pul

5y g plais (0.Y JS2)
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Master Library k> Passive ¥~ 6. Fixed Load

Lol 3 Sygo a0 ol b ol Slegdass

[fixed_load] Fied Load B

=
Rated Real Power per phase I 100 [MW]
Rated Reactive Power(+inductive}) per phase I 25 [MvAR]
Rated Load Voltage (rms L-G) | 230 [KV]
Volt Index for Power (dPfdW) | 2
Volt Index for Q (dQidv) | z
Freq Index for Power (dP/dF) | i
Freq Index for Q (dCu/dF) | 0
Fundamental Freguency I &0 [Hz]
Display details? | Mo ;|
0K Cancel | Help... |

2 ek (VY JS5)

55T Olgs Jol o 5o a5 wilioe 093 5 Jsl slo sl S pw (nl e Sonnd 90
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10. Three phase resistive load
11. Three phase inductive load
Master Library k> Pazcive k> 12 Three phase capacitive load

b Bl s (ALY S5)

Sl 3 S0 Billas alaS o Olenday g ail oo jBaw g4 51 )L aw o

[reactive_load] Three phase inductive load @ [resistive_load] Three phase resistive load @

|Ecnfiguraticn J |Ccnfiguraticn J

Thres Phase Load [tomvar Three Phase Load 10 MW]
Three Phase RIS Voltage 230.0 k] Threz Phase RIS Voltage 240 V]

Rated Freguency
E001H] Load Configuration

Load Configuration
(v Star
(¥ Star
(" Detta
(" Delta ]

0K | Cancel Help... ‘ 0K | Cancel ‘ Help...

3 3
[capacitive_load] Three phase capacitive load M

|Ccnfiguraticn J

Three Phase Load 1.0 [MVAR]
Three Phage RMS Voltage 230.0 [k]
Rated Freguency 60.0 Hz]

Load Configuration

(+ Star
(" Deta

0K | Cancel ‘ Help... ‘
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Sloolais 9 05,5 ST Jls a3 )5 )18 e jlam a5 ol edy 55 Hokare nl sl

SOS Jleel 101, 5

¥ N
[multimeter] Multimeter Iﬁ
Configuration -

Measure Instantaneous Current ¥ J":"es ﬂ
Measure Instantaneous “oltage 7 J“:"es ﬂ
Measure Active Power flow 7 J“:"ES .L]
Measure Reactive Power flow 7 J“:"es j
Measure RMS voltage 7 J‘fesl Analog j
Measure Phase Angle JN':' j
Base MWA for per unitizing J 1.0 [MWA]

Base woltage for per unitizing J 1.0 [K\V]
Smoething Time Constant J 0.02 [s]
Frequency J G0 [Hz]
Animated Display? [ho |

| Ok I Cancel l Help... |

oy Slogdais :(V )Y SS)

> 51 gl aS ol ool (asuine slagledl 6 uFoslail 4 bgy o Jol o i

polie glabasd jioles a4 bogr e amio (ol 5 Jaw op 3] 0uiS oo oS Yes 4 NO
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[multimeter] Mul‘timeter‘ M
-

Instantaneous Current I A
Instantaneous Woltage I W
Active Power I p
Reactive Power I a
RMS voltage I fp—
Phase &ngle I

| Ok I Cancel I Help... I
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r -"' . - |
[multimeter] Multimeter ﬂ [multimeter] Multimeter M
Spatares Rl e :
Instantaneous Current I AL Measure Instantaneous Current?  [vag v
Instantaneous Volage I VL Measure instantaneous Voage 7 [vag S
Active Power I AL Measure Active Power flow ? IYes ,I
Reactive Power I aL Measure Reactive Power flow 7 [vag -
RHIS vottage I VAL Measure RHS votage 7 IYES. Analog ¥ I
Phase Angle I Measure Phase Angle No -

Base HVA for per unitizing I 1.0 [MVA]
Base voltage for per unitizing I 10[V]
Smoothing Time Constant I 0.02[g]
j| Frequency |eu.u [H2
Animated Display? Yeg v
0K Cancel Help... | 0K Cancel | Help... |
s F)

yody Sledas (WYY SS)

@ by e as 31 o Configuration & p e ,o a5 ol (pl 4o jecdy ool glas
L Sglae olapl Signal Names 5y s ;o g ool Jlad cowl jolie gladasd  iolad
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@ 5551 (lg5 Dlaplas aigas sl s J13 el il ples b cenliza ) plaS 0 slaels

datalabel Data signa lbe! -

‘Ecnfiguraticn J
Data Signal Name D

0K Cancl ‘ Help... ‘

[pgb] Output Channel L&J
|Ccnfiguraticn J

Title (for display on plots, meters,...) p
Group B

Display title on icon? No -
Scale Factor lmi
Unit (for display on meters: pu k&, ..} W

Save output during Multiple Run on Im
Is input in polar form? Mo -
Default Min / Max Limits |_2_|3 |2_|;|

Cancel Help...

= =

Output Channel , Data Label ML;.J (OVFY )
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38 SIS Add Overaly Graph (Analog) 455 (sg, 9 09,5 SIS el

p: Graphs R
- Graph Frame Properties...
2.00 H B
Cut Frame
1.50
Copy Frame
Hrog Paste Graph
0.50
i Add Overlay Graph (Analog) Ins
0.00
é Add Stacked Polygraph (Analog/Digital)
= -0.50 A
Zoom 4
-1.00 A
-1.50 Preferences 3
-2.00 - Send to Back
0.00 0.10 0.20 Bring to Front
2 Copy Frame as Meta-File
a Copy Frame as Bitmap
Synchronize Channel Limits to Graphs
(11} HE|FI F1

SIS Sles 00 )
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p,PL.a QL vrms VRL : Graphs o
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200 " =
g (raph Properties...
> Cut Graph
= "L o R 100N L0pA
2'”?/{’ Paste Curve L w
H
£ j Copy Data to Clipboard y
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Infinite: Bus 7 e -
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[xfmr-3p2w] 3 Phase 2 Winding Transformer ﬁ [fmr-3p2w] 3 Phase 2 Winding Transformer u
Winding Vottages M Configuration h
Winding 1 Line to Line vokage (RMS) 0[] Tranzformer Mame T32
Winding 2 Line to Line vokage (RHS) B0 [V] 3 Phase Transformer MVA I 100.0 [MvA]

Base operation freguency 60.0 [Hz]
Winding #1 Type
Winding #2 Type Delta

Delta Lags or Leads ¥ Lags -
Positive sequence leakage reactance 0.1 [pu]

ldeal Transformer Model

AL

Mo load losses 0.0 [pu]

Copper losses 0.0 [pu]

Tap changer on winding Mone
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Display Details? No
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[breaker3] 3 Phase Breaker

u [breaker3] 3 Phase Breaker

||

Breaker Main Data -
Breaker name BRK
Breaker A name BRICA

Breaker B name

Breaker C name
Breaker Open Resiztance

Breaker Closed Resistance

Single Pole operation

Use pre-Inzertion resistance?

Current chopping limit

Graphics Display

Graphice Display

Configuration

Open possible at any current?

-

Na hd
Yes hd
No hd
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Single line view
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[tbreakn] Timed Breaker Logic

COT

| Parameters

# of Breaker Operations
e 1
{2

Time of First Breaker Operation

Time of Z2nd Breaker Operation

=2

Initial State

{* Close
{— Open

Help... |
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[tbreakn] Timed Breaker Logic

[

| Parameters

# of Breaker Operations
fe 1
i 2

Time of First Breaker Operation

=]

Initial State

(s Close
{~ Open

Time of 2nd Breaker Operation 1.05 [=
]
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S Jles! 55 g0 w1y ol Glesdas

N
[tpfit] Three Phase Fault S|

-
Fault Type Control m
Clear possible at any current? Mo -
Is the Meutral Grounded? Yes -
Graphics Display |5ing|e line view ﬂ

Current chopping limit 0.0 [k4a]
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[tpflt] Three Phase Fault )
:

I= Phase A in Fault? Yes -
l= Phaze B in Fault? Yes -
I= Phase C in Fault? Yes -
I= this Fault to Meutral? Yes -

Cancel | Help... |
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[tfaultn] Timed Fault Logic |

IEnnfigurﬂtinn ;I

Time to Apphy Fault I 0.5 [s]
Dwuration of Fault I 0.1 [=]
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[tfaultn] Timed Fault Logic | eS|
ICunfigurﬂtiun VI
Time to Apphy Fault I 0.8 [s]
Dwuration of Faul I 0.1 [=]

|
Okl I Cancel I Help._ .. I
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[fixed load] Fixed Load ot [resistive_load] Three phase resistive load u
v

IConfiguration j
Rated Real Power per phase 100 [MA]

Rated Reactive Power(+inductive) per phase 25 [MVAR] Three Phaze Load 10 [f JW]
Rated Load Voltage (rms L-G) 730 [KV] Three Phase RIS Vollage 200

Load Configuration

Volt Index for Power (dP/dV)

Volt Index for Q (dQ/dV)

Freq Index for Pawer (dP/dF) ¥ Star

Freq Index for Q (dQJdF) " Delta

Fundamental Frequency 60 [Hz]

IENANLS

Display details?

Cancel Help... | 0K Cancel Help...
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[capacitive_load] Three phase capacitive load L-ihj [reactive_load] Three phase inductive load &J

‘Ccnfiguraticn J ‘Ecnfi;uraticn J

Three Phase Load 1.0 [MVAR) Three Phaze Load 1.0 [MVAR]
Three Phase RMS Voltage 230.0 [kV] Three Phase RMS Voltage 230.0 [kV]
Rated Frequency 80.0[Hz) Rated Frequency §0.0[Hz]
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[de_mac_2w] Two winding DC Machine El

Rated armature voltage 100.0 [*]
Rated Armature current 200 [A]
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[compar] Twe Input Comparator g
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[compar] Two Input Comparator Lﬂ
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