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Abstract

This thesis describes a usage of ATPDraw program and a test of this program.
ATPDraw is a software which is developed to study the electrical network. It can calculate,
analyze and simulate an electrical power system. Using ATPDraw program to analyze
Electrical Network, must be simulated the Electrical Network into circuit model, then specify
the component parameters into the circuit model. The circuit will be calculated by ATPDraw
program, after that ATPDraw will display the result of the calculate in curve. This result curve
will be study and compared with another method by using the same test system in order to find

the reliability in the usage of ATPDraw program.
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11 azls@a ATPDraw ?

ATPDraw iuldsunsunsufasnsulonuon Windows tudlgiansduans
I@méuﬁl% mouse ANl ATP %@Lﬂunas{"ﬁu%ﬁwm Electromagnetic Transients
Program(EMTP) ATPDraw 825281440388 nuu uitazun luuusaedssuniesannonia i
elolunis simulate luiﬂsLLﬂian:élgmmsna‘%mdﬂﬂﬂﬂw Tagriwuaaudsznauaig
N extensive palette LLz;aa;ﬂd"ngﬁuvgwmaa ATP ﬁﬁmmé’wﬁugﬁul%gmmuﬁmm:aw
(Japsalus@) msi3unse node 29429939z gnIAN3las ATPDraw LLﬂ:éI%ﬁ’]Lﬂ%am(;lgd%a
\fiafiaz key node ATPDraw Nmiutlsznaunsn (Anasg) 70 S usz 28 TACS viln
msls MODELS seiw uanmnifug}l%mmsna%mws%maa‘[mUl’g Data Base Module
ez SINCULDE option 2483 ATP ﬁ‘:\‘lLLUU single phase I8¢ 3—phase uaﬂa’miﬁammsnﬁw
PN AN 9I99TDUNUTERIN WANE GITTNTONTTHUALEINIS cOpY ﬁagaswiwnwi laanene
ﬂs:Ln%ﬁ’lgam"gLerm L“ﬁu copy/paste rotate ,import/export ,group/ungroup ,undo W&z print
fanafloln ATPDraw @ builtin  editor s wSmsunly TWauasATP, Windows
Clipboard ﬁ’]%%ﬂbitmap/metaﬁle ,gﬂLLﬁJULmYMWUaG Windows Metafile/Bitmap file %38

Postscript file

ATPDraw LﬂulﬂmﬂswﬁLﬂ%ﬂi:lﬂ%ﬁéﬂ%%ﬂ;51%1%34' LLazLﬂuqﬂﬂsfﬁﬁaﬁqﬂéﬁﬁu
Terlunns@nin aziw‘lsﬁmm%iwéﬁﬁﬂs:ammszﬂumﬂ% ATP azlasudselomnamsums
évumﬂﬂasqdjmﬁmﬁmws LLa:LLamﬂﬁﬂu{agarTaJéi%ﬂu‘éumwmﬁuvl,ﬂvl,éﬁumia%ﬂa library
Waz  sup-circuit Ve99aT¥IR  ATPDraw  ilweidesiafifamnumansn(@ewadngs)
TumAnsenszuunvings ~galdsunsa ATPDraw laswlisunsy ATP LCC &l
SwSLUnAAIHYeY  Line/Cable  uaztselomnvassiuvinlnaansaloinasasiianslay

nastunang (DOS/GIGS) mulassuassslnygla



1.2 A195U&W 9F1KIL ATP .

ATP (Alternative Transients Program) iJunitsluaawnuasiiloinesnaunsnae
SR digital simulation 83 transient phenomena 84 electromagnetic SN
electromechanical nature luszuylwwhmings ﬁugﬂﬁwmazhaéal,ﬁaomanﬂﬂi'\ 20
I@Umméwﬁamaa Canadian/American EMTP Users Group lae Drs. W. Scott Meyer Lz

Tsu-huei Liu

lsunsu  ATP ﬁ]:ﬁﬂmmﬁumsﬁmaulaluszuﬂﬂﬁwﬁﬁﬂﬁagilugﬂﬁahr%maa
nandndazGuenlasfygnmasuninunseialuiissan trapezoidal rule 18973 integration
Qmimﬂ%luﬂmtﬁawms differential 2895%UsznauvesszuLly time domain 1y mae
non-zero mminﬁmu@vl@ﬁﬂﬂé‘@hﬁaﬁﬁ steady state, phasor solution ‘ﬂ%ammmﬂau

magaimagl%ﬁw%%uuwamuﬂﬁzﬂ oM

ATP ili:ﬂam;’szlqﬁﬂﬂl:%mﬂ‘ﬁﬁ@ 5% rotating machine , transformer , surge
arrester , fransmission fine Usz cable lultsunsufimansnsrsealassanouus luanedn
mﬂﬂi”ﬂﬂﬂsﬁﬂsﬁﬂ% uaﬂﬁnﬂuuﬂﬁm&niﬂ'ﬂﬂi’]v'ﬁswﬂﬂﬂqsﬂﬁﬂﬂ&lﬂllﬂimvlwwq@Laﬂ'ﬂiauﬂ
LLa.,aiJmm non-linear characteristic % arc , corona 54114 symmetric W8%  unsymmetric
disturbance L"ﬁu fault , lightning surge , switching operation WRZRINITOATWITAA
ﬂ'J']EJﬁ@E]Uﬁ%ﬂ@ﬂﬂﬁi:ﬂﬂLWL‘ﬁa%&'ﬂﬂ

91 ATP UsznaumesIuylsznauand geaag Uil

Uncoupled and coupled linear , lumped elements.

Transmission‘line_s and cables with distributed and frequency-dependant parameters

Elements with nonlinearities : transformers including saturation and hysteresis |,
surge arresters , arcs.

Ordinary switches , time-dependent and voltage-dependent switches , statistical
switching valves(diodes and thyristors).

3-phase synchronous machines , universal machines.

MODELS and TACS (Transient Analysis of Control System).
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MODELS 1w ATP iﬁnmmﬂmﬂﬁiﬂ?isaﬁuﬁwqmaam’%aaﬁaﬁsl"z;lun'mi"maa
swinidudauny usslolumsfinmszuy tme variant MODELS a:agzymlﬁﬁé’nwm
maas:uumuquﬁﬁmu@‘[m@f WazAUYsENaLAR J18929930AAERL  program/models
8w 189 ATP  MODELS [Thuesasiiafimunsals miunszLInmMsae 9299 Ffinans

Tur92 890U DRI BTIIVAIIAN

1w ATP a:fimmusznanisdudane Ui

LINE CONSTANTS, CABLE CONSTANTS, and CABLE PARAMETERS for
calculation of electrical parameters of overhead lines and cables.

Generation of frequency-dependent line model input data: JMARTI Setup,
SEMLYEN Setup and NODA Setup.

Calculation of model data for transformers (XFORMER and BCTRAN).

Saturation and hysteresis curve conversion.

Data Base Modularization

ATP udszTomnismsy Intel Adifiugrwdu PC mola DOS iRauvisnun, Windows
3X/95/NT , OS/2, LINUX Uasenstnaafiainasewn ey (1w Digital Unix ez VMS, Apple
Mac's iiluan) Tusunsaitlnlons ludnaisssuiion LLééTadﬁluagzymﬁﬁ%umsm%a Taoy
2plaz Canadian/American EMTP Users Group %‘%aéﬁé’wmmﬁuﬁnmwaaél%lumﬁ?u
luumgamuszesgiians instal a:lﬁﬁagaﬁmnwmﬁmﬁumjugﬁ% ATP Waz (Reafy ATP

ez &

NFUNUENU resource U Internet
1.3 U923@n1INRIW ATPDraw

Graphical processor S;%LLsﬂvL%ﬁ'%!m%uﬁ Norwegian Institute of Technology Tud
1991 Iﬂmnsm{ﬁqﬂgwmmﬁal%lum‘s?mm 2 éumaa ATPDraw gnﬁwmm’%@ﬁ
European EMTP Users Group vl&lw\ll’muaﬁﬂiz‘gwlu Leuven, Belgium lud 1991 waz 1992
Bonneville Power Administration (BPA) ,USA ladaaetiniamlysunsy iRewamlusunsy
flaa'ly ’ﬁy’uLLsnmaﬂmamﬂa‘%awy‘sfﬂmaaquwmﬂmﬂ 1994 waz ATPDraw Qﬂﬁﬁl“gﬁ
Uslomnlaoms  Internet %’mﬁ‘umﬂ%ﬁﬁa ’fjv’uﬁaawaa‘[menma‘%mawyszﬁu@au
Sumaudl 1995 veinfafid@dignsamsesuney lewannlnsansalonwlaty DOS
Protected Mode Interface Wazanansalsmuly Windows' DOS  Fsas@infiouiuvinanuus



=1 v nd‘n ! ﬂ/ ~ l:l 3‘ v l:l v
ey fidaneny PCs wazanuiwasldsunsuaniniunin  ldsunsufieanlnunge
A a € o o o . A9 Yo !
Adowlu Borland Delphi  fUszlosusnSuszuumsyinauses Windows Alonuwasnd
WWSWANE :3u32-bit §1%FU Window 95/NT Uaz :3uw16-bit 14351 Window 3.x

14 samlsenavufivnlale ATPDraw .

2 Tl e T o o
ATPDraw support tiugunsauitlashsnlmidusudsznaulu ATP iudszar@unn9)
Temsvasandsznaufilnaniiidu single phase

Standard Component

Linear branches:

Resistor , Inductor , Capacitor , RLC

RLC 3-phase , symmetric and non symmetric
Non-linear branches:

Current dependent resistor , type 99

Current dependent inductor , type 98 and 93

Time dependent resistor , type 97

Current dependent , exponential resistor |, type 92 (1 and 3 phase). ARRDAT fitting

included.

TACS controlled resistor.
Line models:

RLC pi-equivalent 1, 2 and 3-phase

RL coupled. 2 , 3 and 6-phase

RL symmetric , sequence input. 1,2, 3, 6 and 9-phase
Switches:

Time controlled. 1 and 3- phase

Voltage controlled

Diode , type 11

Valve , type 11

TACS switch , type 13

Measuring

Double TACS switch , type 12



Statistic , independent

Systematic , independent

Sources:

DC , type 11

Ramp , type 12

Two-slope ramp , type 13

AC. 1 and 3 phase , type 14
Double-exponential source , type 15
Heidler source , type 15

TACS source , type 60

Underground DC source , type 11+18
Underground AC source , type 14+18

Machines:

Synchronous machine type 59 with maximum 8 TACS control variables.
Universal machine , Manual and automatic initialization.

Induction machine. Type 3.

DC machine. Type 8.

Synchronous machine. Type 1.

Transformer:

TACS

Single phase ideal. Type 18 source .

Single phase with saturation.

Saturable transformer , 3-phase. Coupling: D/D, Y/Y, D/Y, YID, Y/YID. Saturation
calculation from RMS values included.

Transformer three phase, 3-leg type. Coupling Y/Y. preprocessing of standard

measurement data.

wnfilumsne G(s) 3 wie lufinisdnsa

Source. DC, AC, PULSE, RAMP, EMTP node voltage.
FORTRAN statement. 1-phase. Single line statement.
Devices. Type 50-54 and 58-66. Initial condition.



User specified objects

g,dvi‘z;mmsnagwobjectlmﬂu ATPDraw u,gfaobjectméwf:a:gﬂ@wlu"l,wgmaa ATP
I@Umﬂ% Data Base Modularization

é]"laEiWGL%éWﬁJEJZQﬂi’JNLJWVLﬂ@;JQEJ

- 6-phase thyristor bridge with control.

- 3-phase J-Marti overhead line.

- Transformer modeling using BCTRAN.

- Hysteretic induction.

Overhead line (PCH) object

AAsTiUe4 Line/Cable g format aen9aalula
- 1-9 phase distributed, constant parameter transmission line
- 1-9 phase equivalent Pl-circuit

- 1-9 phase frequency dependent Jmarti line model

MODELS
1 MODELS sansalslalu ATPDraw g;lﬁvmmﬁmﬁw MODELS wasdagtanlulu
Tusunsyla

1.5 muﬂsxnawm@zﬁa

[

g}ﬁam*ﬂfﬁ ATPDraw & %51 Windows 1sznaueit 5 Rauadd

INSTALLATION MANUAL

alaldsunsusnlanenals

9z8nq3 ATPDraw aensls

ﬂ’nmra\‘imﬁquﬁu hardware

92 configure SrULTaIMUoENI LS
a:m’é‘ﬁu‘lwg’saasﬁﬁaémaoﬁm"l,@?asmvls
a:a@éaéamsﬁ’uélﬁgﬂuﬁuq wazvinwam lusunsuitlaaensls



INTRODUCTION MANUAL
ara92935b% ATPDraw lasgnsls
mslns Windows
29AIUSNVBIMNL

137 3-phase

REFERENCE MANUAL
Y ~ g: €
mqaa’ﬁamhmammmgﬂnsmmaa ATPDraw
LWUARNN
U
wyRensudsznay
RUNAIHUT
ANSANAI ATPDraw.ini

ADVANCED MANUAL
degndiug
a:a%wqﬂnsrﬁmammﬂmﬂu ATPDraw aendls
3215 MODELS Wz $INCLUDE w4 ATPDraw agnsls
msa';w library YBIWITUREMIINIRAUE library
oe19189 Application
Line energization studies
Single-phase to ground fault and fault tripping transients
Transformer energization, inrush currents
Shunt capacitor bank switching
Lightning studies, arrestor modeling

Electric arc simulation using MODELS

LINE/CABLE CONSTANTS MANUAL
azlaldsunsuanlaesnsls

az@nas ATP_LcC lasensls
a:a%aaaaséw%agamm Line/Cable aena'ls

¢nau19184 Line/Cable constant application



1.6 adlanmvUSuidfen

o

v A 3| o ! a 6 ! &
mwuwmmmm@avl,ﬂngnl’nluﬂmu
Italic: Menus in ATPDraw

E.g.: Select Edit \Rotate: Select Rotate command in the pop-up menu Edit
Courier 9 — 10 :Data files
E.g.: Listing of ATP files , MODELS code ,etc.

Courier 11 — 12 :Data code and file names

E.g.: Give the file the name HVDC 6.LIB and store it in the \USP directory.

The \USP directory is a directory under the main directory of ATPDraw.

Courier 12 :Command on the DOS prompt

E.g.. CA\TMP>setup:Type the command setup at C:\TMP>.

Ll e > '
"LWam@\avlﬂm:Qﬂlﬁluﬂwau

Circuit file

ATP file

Include file

£
A oA

fwlWs? ATPDraw fuiudnusssiAgafunsa 92993 ATPDraw 813090
SonlWssestwnuszuaasmunnndinunesle  Tnasasidu binary file lw
Windows %dvlajmu’ﬁnl,l,fnmvl@;hﬂ text-processor default madzﬁwmﬂ
p0ilnsasasie CIR "ngméﬁfrgné'mﬁuvlﬁuvlm‘%ﬂm%Em \CIR uadsly
auyitiﬁazlﬁg‘nﬁﬁaﬂlﬂa

ilwlWafiansdulas  ATPDraw  wszanansalosnsunissnaasdiduaey
TUAD% Lﬂuﬁuwﬂlﬁﬁ’u ATP lWa ATP azag}iluv[,m‘%ﬂm‘%ziaﬁ \ATP Lazananse
uwn'le laaae Text Editor luiwy Tools u,éwaLmzﬁﬁlﬁéﬁﬂs:wmﬁfﬂﬁwﬁﬂ
e

dwlWsfianslag ATP mewssennszuawms Data Base Module file TWasin
alodaudn LB wasfivlhlulaSanastas \USP .DBM punch file 813130978

' Pl ' o Y % Y4
agluvlwamaa ATP smnusslncludetm:gﬂlﬂ@mﬂ"ﬁﬂm%u@aam%ﬂlu ATPDraw

A o ' S\ ad ° &
Support file :aautdaynoiiavas ATPDraw azfilWadsesey  IWaluwisilaznimmuaveys

waelua snsusauliaaie icon was help lWassasanansaunlulanmels
ATPDraw laziay Objects\Edit  jUmwiiudunusesesuidnuuasmansa
uwnlolalay builtin vas ATPDraw aauL%ﬂl%aimmma%ﬂ@ﬂmss:qvlwg
ssaslny WadsesaziFadn SUP pathﬂy'mwngﬂswswagiiuiﬂsaagﬁa

v 9,

~ s Sy ¥ I TR P P o a Ey €
vayn - aenuylrsmansnfivnalayn 9inaams MERIINTAAAS IR



Model file

frsaswasmutsznavinasyy  axgndaivlulaens \SuP  glwessey
aauLdnlulaiSanad \USP, TACS object 4 \TAC uaz MODELS lulaSanes
\MOD

:qﬂnmfmaa MODELS tivan 2:ilnsuaslaas @sfife text file UTTIANLUE
Auntdeasluas "LW&??:a:gniammag;luvlwg ATP  Sadsreinmsdsy
Wazulay ATPDraw  Ialuiassduassisads MoD LLa:Qné'mﬁu"L;lu

laSanadues \MOD
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NI ﬂ"l’isl‘ﬁd"l% ATPDraw tﬁﬂd@l%

lumuﬁmamﬁamﬂmvlmamwumulummml'ﬁ ATPDraw  Introductory Manual
Buenanmsengranslsfiesdunisteues Windows 1&g mouse }4 ATPDraw
1uﬂmm~mmmsaﬁmws (circuit) apauludunan I@msumﬂa@Lsmmmammw

aasenitotaufie 1o 3- -phase circuit faziianaiduiave gl
2.1 MIUGTAN1T Windows.

ATPDraw & Standard Windows T luunfazabinanunANUg ML 9087989 Main
menu tae Component Selection Menu 1.8 Windows ﬁé’ﬁtyaaaamaﬁa Main Window gz

Component dialog box

2.2 BWIANRAN

gﬂ‘ﬁ' 2.1 RUIONSHAN
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ATPDraw §1%3U Windows 9:8windiaanafiu DOS version Component selection
menu azgnaawly st lsfionuiinasilsngiufimimsndnfiauunues mouse lufiud
’:iN"UEN circuit window Fig. 2.1 W&@4 main window 2483 ATPDraw %&ﬁi“ﬂaug’m 2 circuit
window “?iLﬁ@]E]Ei ATPDraw &141503895U%a"Y S]Lanmma,mmsnlﬁsn"gmmulmma6]
Qdﬂivlﬂiﬂﬂﬂﬁiﬂ@aaﬂﬂlBmaivﬁlﬁdﬂdﬂivL@I@anﬁlﬂ YUY DIRG9 TUWIANAN
actual screen (‘Ylmu’mma mﬂ%mﬂmmﬂ"ﬁ Scroll bar V8I4ARE circuit window  Main

window Usznauaiu&Inas 9aine luil

Header + Frame :

Eﬁ%ﬂizﬂﬂﬁ"ﬂﬂd standard  windows i]:ﬁi:ﬂaiJ@Tm system menu
Y]N@T?WEWSJ header text LLa:iJ;SJ minimize , maximize , exit aa:agjmw?mm']
WREENNTO Y8 main window 'l
System menu: ﬁs:namﬁamsﬁnmmaa window: Close, Resize, Restore,

Move, Minimize, Maximize %38 Resige, Az Next
rTwal@m:'m'N'aaawawqéTu system menu Y|
%iﬁéwqmﬁwmﬁwifuﬁl%am%

Header text: iiusalisunsulunsdives main window  uaziduielwauas
current circuit WSS circuit window ﬂ”lim"saug’m
winasrilalasms  eanf  header text smalousasn
M seiunwiaasnis

Minimize button: Lﬁaﬂ'ﬁﬂﬂwﬁa:mmm iconize main window

Maximize button: Lﬁaﬂaﬂﬂwﬁ%”mmmmmmm@ window iJaJ maximize
mdmmﬂ@mﬂw resize la mwmmanﬂmmnmmmma

a7 1% window ﬂﬂﬂﬂgﬂ:mmm

Corners: MINRNUH corner LLglgﬂdisLLgﬁaﬁﬂLﬁuﬂ’]iﬂlEJ’]EJ“U%”I@?JB\‘]

window

Main menu:
AN IARNID MU IRUAUBIATPDraw Lo

Wava ﬂGLSJ‘I;ILQﬂ a1 ﬂlus’manﬁmlumuma%w aa@ﬁ i
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File: Load 8z Save circuit file | L‘%MT%IWJ' , import/export circuit
file , agw postscript ae metafile/bitmap file , ﬁm; current
circuit , L8 8an (exit)

Edit: circuit editing:ﬁ'@aaﬂ ,awa,au,ﬁwefw, flip ,rotate,l,ﬁaﬂ,move label .A@88aN
graphics Turs clipboard W&z undo/redo 1w

View: Tool bar, status bar Wz comment line U da, zoom,
refresh, LLae view options

ATP: 819%0 node, viWa ATP, unla'lWaATP, msaads ATP file
(miscellaneous card Waz file format, file sorting Lﬂ%@?u) ,
running batch jobs

Objects: LLﬁuvL“u support file (default value, min/max limits, icon W&z

help file) &m9lWalnudil model Wz User specified

objects

Tools: lcon editor, help file  editor, text .editor, setting
289987 9 l1/sunsy

Window: M39QVBS window circuit, map window

Help: \ienfiy box uasszuLN T ae lWa L window

Circuit window:

Nasazgﬂa%ﬁulu window % circuit window Lﬂuﬁussg@uﬂszﬂamﬁm
YDIWIT mﬂ"l,wgmhmzmmm load  §IUANS 9U892939591n  disk #3830
window tRearamasasiag  Ciretit Object smﬁaémﬂs:naummgmwaa
ATP, User specific element, MODEL ugs TACS M3iiasaalazAndunus i
Iumsmﬁaugﬁmaumwi sansale scrollbar WIOMNUYIRARLAUE Map

window MTI@LALIDY

Component selection menu:
Lw}jkf:ﬁlzgﬂsﬁa%vl:ﬁmauu,sﬂLLazaz%umm?amﬂﬂaﬂ@iymmwaa mouse bt

@htmﬁaﬁi'}waa circuit window luLN}]L‘f:igﬂﬂ circuit object &1W1INYN

Fenlalamewndsanmsi@en object nitdlurimaa "UENL%JELﬁ%%SJ’] object ﬁgﬂ

BN AU AN 9T TALIBLAZEINITOLA Ra W Lo



Circuit comments:

Comment line agmamumw BRI AN ITURAIDEANULA HINLIIDS

MAP window:

Window i 3zl Bird' eye view 1952595il3Mm8y 29959z8919500075000
pixels (screen points) Flwaannnnfiazuaadlwdiuluaedng iilasen circuit
window UFANNEIRINEN JUOIIITMNL GI%M circuit window FunT3eas
gmm@umuﬁim%mﬁaulu Map Window

na mouse s b lukiniTwan e fazinaenilusey 9l
uHufl 1088189 N mouse  circuit window FUEAIFINIIIITBENITALA
PINAUAZIARI WAL IRNIT R ALY map  window a:agﬁmuumaa window
®ANY AN ﬂuaummoagg’mumm window BULFABILURAIAIENLTER

map Alasms option 283 Map window lu Window Menu #3anada M

Status bar — Action mode field:

gi_lLLiJiJmiﬁ’lmuwaa circuit window Q:LLa@daéluélué’lwad main window L?J'a

optionu®y status bar Qmﬁaﬂiaglu View Menu ATPDraw &13130701l

wawguuy gmmuilﬂamaamﬁf%ulcgﬁa Mode: Edit & option lﬁaigm%a’aﬂ

LLazlﬁ{aagaﬁu object  mMsIAEenaeturlnE ATPDraw luifs  mode

CONN.END

SUULUUNTTYIN Y BIATPDrawfla

EDIT: stuuuing

CONN.END: WRINNIARNUBNOde - Action modea:mﬁ”u”l,ﬂg? CONN.END
melﬁl,ﬁuiﬂﬂmmwﬁwé‘dsalﬁﬂénuuﬂwma@?ﬂusgﬂwaa
mouse Lia set ﬁ;@awaamsa@@'}alm isnianmMsanae
ﬂ?\ﬂ@?ﬂumwas mouse Lﬁ'aﬂﬁuvl,ﬂgj mode: edit MOVE

LABEL: LLamlﬁgLﬁuﬁamimﬁaugw text label ﬂ’ém_ngﬂzmaa mouse
U text label mnshumannsislu/lusnunuslng m text label
lumausiuiy icon =EANTOLAREWENE text label lagld
move labell4EDIT MENU L?jagmwumiﬁwmﬂ@iﬂé
Move Label filaas mouse fisnuviuslvwawas text label
a=¥il9 action mode naulyis MODE:EDIT
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INFO.START:  M3i33AuU89anuFURUS (relation) 1ila TACS/Draw relation
Qﬂﬂ‘i:é}yﬂu selection menu click mouse uu@%wg’mmad
sulsznauvesnode %‘%aﬁ;mgcﬂﬁ'lwae relation 3%
=304 relation 1wy Relation 93l Lﬁalﬁﬁu{a;&a
FrnwanliUss  FROTRAN  wasamisidesaaiiuiing
waluiidviang @e component vasFIUUsEnEUEL lwns
BMANAANAUINHIaNA ESC

INFO.END: IUmMIaLAUFNRUS (relation)  ldsunsuazsalwnamouse

o A z o o G ! a .
AuNBULNaIzset  end-point ?J@GQ’J'ISJ&NW%‘EI%N zPNLRNNIINArelation

i lalagnamouseA I HIINAESC

Status Bar — Modified and Hints field:

U UATINA19VAY Status Bar in% \ausasszazmMIUSuTes active circuit
uarlwlin flesiBen circuit (WREUEND label, AU connection, EHu&IL
dsznovlwuviudiwduiuam) 2an1a Modified azimngiuslwfiun circuit
ﬁﬁwmaéﬁuaxamﬁmﬁmﬁu (save) nanfiazeenann circuit it YnlvEInUes
bar Mavllan  Wiladauiy circuit %’%aﬁuﬂﬁ;@ﬁﬂmj%m I §Av849 Bar

LEAS Menu option
2.3 The component dialog box.

%ﬁdﬁnmﬁaﬂﬁ’mﬂizﬂaﬂu Component selecting  menu Circuit object las
az1yng luaanwnansvad circuit window %ﬂgﬂgaﬂmﬂémﬁw AANUUEUALIR AR
@Tam_jwmw?msfwmaa mouse Lﬁ.E]Tf’]‘ﬂ%@ﬂ']il,ﬂaE]%J’]Uﬂ%a@?’]u?l’ﬂL‘ﬁl@ rotate Eg@‘i’?’]&lﬂﬁﬂ
ludunusnafieaz luiRanuaz place object Object input window azi/51ng158Adn mouse
mw?mmw (‘1&%@ double click @Twﬂ;wgm) Ui circuit object amala’:;’lvl,@rﬂﬁﬂuu icon U

RLC element  dialog box 3uaAfEgL2.2



gﬁﬁ 2.2 Component dialog box

Component dialog box 98l layout name ﬂﬁ%ﬁﬂ%%ﬂnﬂﬂ circuit object 11t window

v v
°

ﬁ@l‘mad’iwqoomponent data  37%2% menu field vad DATA usz NODES ﬁ]:LLGlﬂ@lnﬂ
Nu§S input window #1113 standard object Li’i’lﬁ?u éauﬂizﬂauﬁﬂu nonlinear %3l
characteristic page Lﬁm@]mm Aftribute  page sl,mm:ﬁa:mmsm:y nonlinear
characteristic k82 option UBILN file
Carriage return (Jauﬂéﬁl) ,Tap %38 mouse mmsnl%m‘é"augm cursor ':Tz‘ﬂ’:nd
input field  gnAT (Arrow key) sansoloeiawey cursor Mels Menu field Lia cursor
Qmﬂﬁau%ﬂﬂﬁa%mmmm field  suasLiavn(@ana1w)lu menu a:ﬁamﬁa%}@am
anfIuéiay (numerical value) 1%5@33@ input window mmsm:gLﬁmhmm%w‘%afﬁ’wmu
LsIUTUT I exponential Wi B vie e Amdeuti  veamafiiu llegal
numerical specification azgna%a%mﬁm?agaﬁlﬂﬂaﬂ%ﬁum Legal format W 3.23e4,
323E+02, 32300, 32.3+3 iluau
Input text 14 menu 289 node input mmsm:yeﬁaé’aﬁﬂm%maazﬁa (LT * -+ 1 $
duom lsenslolufianas ATP node usz@eswaniapsfinisuazndnusfi lower case)
I@Uﬂn%‘mﬂg;gl%"l,aﬁh,ﬂué?aﬂﬁ%a node &89 node #lutnanladufimauuzinn

VLEJ(V'IE’N‘J:quVL’Dﬁ@’W%GH’lEI ATPDraw a:l#Tafieeiy node WaN%hit  node dot 184 node

mmﬁgmmmm BFLLAS b circuit window



évﬁua"]\‘i column maaﬂaya‘éuﬂm:ﬁ “Group No” input field field ‘iL‘ﬁu field
2895 1HIWANTITIUIN optional group mmim:yvl@;lu object Fsazmansalmiwnom
lumsAaiden (aﬁmuﬂéwﬁiaﬂﬁﬁg@ﬁ]zgmﬁU%Lﬂué'ué'umﬂlu ATP file)

éyméw column ‘node input’ azilfield ‘Label input text’ Lf‘:a%’l (text) 1w field ‘i
wnlnuasuuaaLaziauasly cirouit file Wa=EANTaLAAERENY label text o
5 component dialog box 9=8 'Comment’ input text field 5’1‘1’i’1u55g°17€1ﬂ1’1& (text) Tu ﬁeldi’i
Tuazpniioulu ATP file 1w Comment (s 1 TuussTiausnUas object's data)

ljaJ Radio maaﬂ@éw Output ﬁ]:i:i_gmmt}aﬂ (branch) maamméaams output L‘T’l
'Hide’ box pniian object azlanganly (%mmﬁmmﬁwﬁmﬂﬂgﬂL%ulu ATP file) Was
icon aznmendudmlu circuit window  ‘Lock’ iiwesasiiafiselumusalslalwnesdu
Tagiuvasldsunsa

ii&l ‘OK’ azila dialog box W&z object's data LLa:Qmaw%maaﬁszﬂﬁwlﬁ;
sl luIﬂida';ﬁdﬂjvagagﬂ'ﬂ@%LL@&%ML%WHI@J@aﬁa:ﬂ@ Lﬁaﬂaﬂﬂ;&l ‘cancel’
window a:gnﬁ@l@miﬂﬁmiﬂ%ﬂﬂgd object’s = data ij ‘Help’ a=vinlv ‘Help viewer’

WROIUIANUTENATIUDS object F1sunsNazls Help assaaldlnne F1
2.4 n13UJT@AN3 Mouse

UNALERITINTl TN keNens 9289 Mouse ﬂﬂaﬁmmaéﬂu%mad Mouse
lssmsuiden object ¥ialnlumsidanas node ﬂmwwémmwszg objest Tanizianzas
vi3en uaaIAVed node

Left simple click:
On object:
\Ran object (smﬁamﬂ%auéa@;’m)
Sﬁﬂ(ﬂ 'shift’ object a:gmﬁm{ﬂﬂlu current group
On object node:
L%N&%GT’JUT]’]iT]@ﬂW?L%@SJ@iQ
\ARBU mouse "Lﬂﬁ@i"u,mﬁa‘gqu 84 node click
@T’W%%ﬁmﬁﬂ@lﬂaﬂ click @T’W%’ll'l']l,ﬁaﬁlﬂl,gﬂ
In the open area of the circuit window:

azlaian object



w L4
dninvomyanay NIzvRMNIMANIZAN

Right simple click:
On object:
1ilanode dialog box
On unselected:
1@ component dialog box
On unselected object: Lﬁ.aﬂmiw shift F;NVL’:
1@ circuit window shortcut menu
On selected object:
Rotate object
In the open area of the circuit window:
niBnMsioaae
Left ofick and hold: (naguanaansla)
On object:
[ARanenY object
On node:
PepuEIaUaIMsiianaa(suiluasdiden connection i
AUALIN)
In the open area of the circuit window:
?W@EﬂéL%éUNﬁ?%%ﬂﬂ’]iLgﬂﬂﬂ@;&l
object ﬁag‘_‘iluémimmuﬁuﬂéu \iotsay mouse
Left double click:
On object node:
L&®3 Node dialog box
On unselected object:
w803 Component dialog box
On selected object:
WRAS Group Number 134 window ﬁmwmm:aa
In the open area of the circuit window:
L%NguglﬂﬂﬁiLﬁaﬂﬂéw click ﬂJNWWG&W%%WULﬁBﬁ%GS{NI%ﬁﬂ
WAL click i_jmma@?mm%ﬁ aila  object malugﬂ
mmmﬁlﬂmnﬁuﬂémlm

34168
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2.5 n1ydfu@anns Edit

ATPDraw aslsmisvineisaes Edit ilawiy copy (A@aan), paste(114), duplicate
(‘ﬁ’lsgﬁ), rotate, Wazdelete(al) N1INI9IUVBYeditUs single object %%auuﬂ@;maaobject
suiuasaidenobjectnaufimsrinanums JU8deditdzllainana N13LRaN object §1NNIAYIN
lalae exported T disk file v3enn 9 file ausn import U filedu g

Tool Shortcut key Equivalent in menu
Copy Ctrl+C Edit/Copy

Paste Ctri+V Edit/Paste
Duplicate Ctrl+D Edit/Duplicate
Rotate Ctrl+R Edit/Rotate (or right click)
Flip Ctrl+F Edit/Flip

Group Ctrl+G Edit/Select Group
All Ctrl+A Edit/Select All
Label Ctrl+L Edit/Move Label
UNDO Alt+BkSp Edit/Undo

REDO Shft+Alt+BkSp Edit/Redo

Zoom In/Out  +/- View/Zoom In/Out
Zoom window Z View/Zoom

2.6 mulaasIuuad ATPDraw

91N Component  selection  menu  azaasidenandsenavens gitelawn lulucirouit
menuftazdngiuaniiendnmousementuemiuiiufingascircuit windowlunisiianyie
\nRengnobjectazyinlasmisnamousenuanenns lueunieuas object HumEATIINS
LAR0% mouse ﬂéam_ju mouse wazndnuwiniinafisssludonuasuudunusln
vaesn luameil object aztnpanlnadunrusuas grid mn?ﬁg@(ﬁ%ﬂﬁumummaa grids
napping) miimsTouriuiuuassesmulsenay  viasnnnuuluseunsiadanny
muazlasuvannudauuszaunsadenlanasanune lUndeazsnian
ﬂ’]ﬁlﬁElﬂﬂﬁj%J’lJaﬂobject§1%§Uﬂ1§Lﬂ§a%&TﬂU susnrnlamamemeiude
1.9 nashiftangla mz‘ﬁﬂﬁﬂmousei_ng’l Buuobjectiiaztiiunisiianobjectid un?oqiw

v v v

2 n@mouseauanyA1d haluiunnsnmansnangLmwasusay objectiinmaninsuas
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3.double click #1 mouse mwmﬁluﬁuﬁmw:mmsnﬁmmgﬂﬂmﬂL%’i‘wva@I@aﬂﬁclick

v LY

mouseN LT 6]1?1“7,!>1‘1,4)c:ircuit window

lumsdavauiaala ﬂﬁ%ﬁﬂ@ﬁ@ﬂclickmouse‘l’naaﬁ%mlﬁlu’cg‘@m aagﬂmwmﬁawé’uqﬂﬁm
A ABImM a9 objectﬁgnri’mumlumamm@ﬁﬁmumﬁ %‘%alu‘%m‘é‘ﬂngnﬁm{ﬂﬂ
lumj&l’ﬂ aiselected  objectiniumnsznauiiinnunan ﬂiﬁﬁ;@guénmwaacomponent
iconsuilua a:maa%iluu%Lamﬁﬁﬁﬂu@%‘%aluéL%’ésma‘hvﬁuconnection&relationm 23U

v

AR %’%a%mﬁmmmagsauG]end-pointlum'sm?aaumﬂnqmaaobjectﬁl,ﬁaﬂ"b A8INa
mouseaaaNd aalunguumeAimsinfeusngmousen luiRanuazfudi  dunug
lwawrinlalasnns  click  mouse unAsinIMsTaunUAUIN gAY vadFIuLsznay

LNA A BRUBNLRND

n3inRanetiobjectmeuwanaInn NSOV I AN lava circuitanansavia la laa lsscrolibar

wsafLnRpulwmap window objectWIanauaobjectnnan azene Ll s unimslnal
{ . N

Objectw3anasvadobjectsnsnsarotatela  lagmsclick mousemuunmeluobject
v3anauvadobjectiiazifan objectan JaznUTuLUAUUn U 15WUNDO/REDO uasclipboard

option aansawyluedit menu

xuRuauAansUSudRpuwanloues 9aansavinlelaunashiftan sl wy o
olick mouse @MUK object ¥iIaNQNUBS object NiFanla wanlavzuaaILAzNIZOH

(+Ja:activate)shortcut menulscircuit window

sutlsznauuaszcomponent node  aansallaiafiasrimsuniyle onclick
mouseauIMHIadouble  clickanilsznaudla laldanndanode ﬁagjamamnode data
{T’]‘Vf’n_luoomponenm%aOpen probe dialog box%:ﬂi’mm‘fu ylnaunsaaguattribute
common L& mn e]componentlun@;uﬁ?mfuﬂéuﬁwmuamuzﬁsﬁauvlrimzlockvﬁ MIUANUDS
Default component’il:gmﬁ'iﬂusupport file IEIJSLLﬂﬁSJa;W\‘iLLa:customize ﬁlesaa%fmzagﬂu

Object menu
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Fudsznauag ﬂa:gnﬁﬂwL%aw@\arTumnodemmﬁmauﬁuﬁm‘%ammﬂ%am]a
ﬁuﬁugmmags:wmnode ANSNANTISLTANAENWIZHINInode ¥ la laun1sARNUBnode

v LY

AIUMOUSENNAUTIY LAHATINLYNNABE IzAIInodettih Uazcursoryadimouse ARNMouse
nMIauIEBnasIRaanaslumMsTeNaa(@ana UL LRBLNLAN) gridsnap facilityasaanln
MITOUNLAUVBINode nodefignvilniTanmanuazieidnnulayoptionyasMake

nametazMake filelBATP menu nodefimnansnsnanEn@anunsitenaaiu gmazlnines

Wasanfend pointy 8INSLTANABUUNTITONMB bIAISVIUNoded s

Jamﬁfz%ém%“umséia%anodea:ﬂsﬁﬂﬁymmﬁwmsa%vawg ATP mimsifeuas
szANInodefi Tamarurse luinsanaeiuuasnodenifomfontin  MIFouaaaIANTn
ideniduobjectla msvprsmsiBeunssunsarile Tagclick mousea e lusunuend-
point e lauazann mwane gmaidenas inislonodefindaninsinin suduusnIsenis
aeadanunpnisiseuneiifewala m'il,‘aaﬂnode“uaamsa@@iagnnzulmﬂ‘%mﬁwﬁ%nmg@

%uag@ﬁmaa%m%wﬁlﬁaﬂvb

Relationgﬂlﬁﬁagﬂagaﬁdwﬂﬂﬁwoman statementLLﬂ:Qﬂ’J’]@@T%Elﬁﬁfﬁlfi% uala
Eﬂ%waellamm%auéa@mﬂmaaé'suﬂ'a‘:ﬂau'é"uq Relation Qmmlu’i’ﬁﬁmﬁumsm@mi
L%amﬁamaa Short circuit i:%’i’]dnode UﬂL’:‘LL'J'WﬁmELﬁaﬂoption TACS/DRAW relationls
component selection menu Lﬁlmémrum‘i’n@ relation LL@?’qua:mmsmm relation

RN AUIUNILTIUNITARN mouse AUUNRIBNALUUESC
2.7 Your first circuit (Exa_1.cir)
UNHIaTUNUNTITATPDrawaenatduliuaas  @aendsunIasd circuityad single

phase rectified bridge (g3U2.3)AsuEns  owugiledl apeszlaTEI  UAINIAZTIUNLY

lumslean ATPDraw A6z 9
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A RanuazTILTINEIRUsEnaU s 9o ls?

A=UEAINSUN L LLa:lﬁ{ayaﬁuémﬂi:n auand gaendls?
ﬁl:l‘l;%anode ’J’]@ﬂ’lﬁ?a@@iaLLa:ﬁ:l‘ggroundingaiﬁd‘li?
Q=ETWATP input file uszUgAIM3IRe4(simulation)lasesls?

2
i

3171 2.3 993UsNURINL (Exa_1.cir)

circuitittilusingle phase rectified bridge llW120 Vrms, 60 Hz, source inductance 1 mH,
MW WNLdamping resistor 300, snubber circuit@id’ﬂ'}?,JﬁiJrectifying diodes &FAMHNU33

Ohms, tazcapacitor 1 F, smoothing capacitor Qu1e 1000F, waz load resistor 1@ 20

Ohms

2 @

A8 RARINNINNVBRAIVAIExercise 1.
Circuit lugﬂ 2.3 lawdanloameditlunisasscircuit

271 NMIAEI1997

@

LﬁE]'iJﬁ]Z‘YlﬂE’K’J‘Vo‘ﬂ@Jﬂizﬂ?%ﬂ?'ﬁﬁﬁ?ﬂﬁ)ziﬁ’m’]ﬁﬁ%@ll%ﬂﬂa @vlﬂﬁumﬁa%mm N3N
a P a & o " A o
mmNﬂwmwmam@mul%ms’n@ circuit 3'1_]LL3J‘1J1_]ﬂ@°lJE]\‘iﬂ’]§‘Y]’1\‘1'1%aE] MODE:EDIT

auaasaglumodefiiansisazauisnidonuazszyvayalidiobject la  msnduluUdseDIT

31Nmoded ik §2zABINAESC
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2711 ﬂ']ﬂ%&lﬁi']\‘]’.]\‘ﬁ]'islﬁ&l

o Q'/ =% Qs Q- €
\@and1ds New lu file menu w3anadeydnmmh new page L4 Component Toolbar
ca ¥ S |
9211l circuit window lnugnaseliu

2.71.2 LWialﬁQﬂ&l

THLINABILRANAC source AN Component selection menu laumsadinf

7

mouse ATHVNUUAWNAWINIGVDY circuit window  3U2.4 uzasIBiRen single phase

sinusoidal voltage source (Sources\AC type 14) Taely mouse

33}1‘71 2.4 ansLRan AC source



Ai9INAANLY AC type 14 e source ﬂﬂﬂLaam}”ﬂS’mQIu circuit window
aammﬂ@Uamaawﬂanuuamame}fﬁémﬂwmwaa mouse a3 hauazanlufseummed
maamsmdmnuulmanﬂwmumwaamouseanﬂsoLwamuﬂuml,muamn’lmu AC object
o nrm@aﬂﬂsﬂummaLﬂumiﬂ%mmﬂwmana Wiy object 4

aaantiulwidansource |nductancemu,amlu5ﬂ2 5

Eﬂ‘ﬁ 2.5 A15t8an inductor

nasNAAN1Y Industor  inductorfigniFenaztannglucicuit windowaasisauensfmana

@ LY

I%ﬂaﬂuuamazmmmJwmousemamwmﬂmﬂma mﬂ‘lﬂmmmema@dlmﬁs 6

el b/ e
A s ] e
b3 ¥

gﬂﬁ 2.6 LLae gﬂﬁ 2 7
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InadnuuiniiFmasduansues mouse M3dai(inductor) (FnApuazmnly)
grid snap azmpgmlumMINIGluduruifignasdunuIzes  Component @49

azpnusadlnaysay Juazlnanipixel 10 fige

dilu313.6 nodevasdaninazdudany source object AfmMITauriUNUas node

azdouaanwldlas daluTe

' o o o - o . aa . ‘a ' o
giJ@a"Lﬂmeamumsmmmmmavlwgﬂ@'umuﬂun-mu object  aluBamanu

k ¢ ' F o = . 4 . A a
nsun lanumsaswirinlalagnnsne . Connection 2% object FIATURAIAENES
lu@%amaﬁqmmmsm:amﬁeﬁmuwaaﬁmﬁ'}‘l@ AITUNOdeNI T LT AUNUN U

nodeas AC source lumsmﬁaummﬁaﬁﬁa@mmaLm:ihﬁlﬂlugm]

nstiilinnuRawaananLUkobjectalLy)umousemuaan1 LAz a NG 1

AursINaad uaINaNanATY uniunemidug)

5’1@mm&ﬁ%fﬂu@hmﬁdﬁgﬂam ﬁmfazmmsm‘éaﬂ damping resistance VL@;
%é'dmﬂ@gmmaﬂluResistor 2839 Component selection menu ﬁ]:ﬂiﬁﬂglﬂju resistor icon 14
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2.7.4 1334 ATP (version 1.2 and more)
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3.2 Lmi‘?ﬁﬁﬂ

3.2.1 File
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3.21.2 Open

LRAY Window #16337%  Open dialog boxﬁdLLamlug‘]J&B %dﬁl“ﬁmmmlﬁaﬂ
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3.2.103 Save
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3.21.5 Save All

Lﬂmldﬂsﬂﬂa%%aﬂiu circuit file muaimﬁcﬂan mvl,wma (Noname.cir) ez anve
Twlagolu ‘Save As dialog box Ni3BUTAEILAT

3.21.6 Close

Circuit window fagiiuazgnia mﬁmsmﬁammawaaqaﬁ]i%qﬁﬂﬂ@gﬂ save
wlm 2Ny Lwamumﬂamwsamnﬂ@

3.21.7  Close All
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3.21.8 Import
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3.21.9 Export
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3.2.1.11 Save Bitmap (loruWindows 3.16717%%)
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3.2.2 Edit

L&Jiéﬁi]:ﬂﬁﬁgmsﬁw’m?mmﬂ%mEJ’Ua\‘i edit 14 ATPDraw Edit popup menu AIUFNS

luz1l 3.4 object #38NQHVAY object YnIFBNNAUNFFI edit azvnumglT click Ui object

aBLayued mouse 134 circuit window ﬁua:gﬂaammﬂ@ﬂnﬁau%m'éw%a%lmﬁmw

object HugNLFaN

s1fi 3.4 L Edit
U U

3.2.2.1 Undo/Redo

Undo t%n1sentannisnias  edit é’uﬁgﬂmﬂ Redo +unnsuntanaAn&s undo
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3.2.2.2 Cut
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3.2.2.3 Copy
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3.2.2.6 Copy as Metafile ( 12wz window 95/NT)
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3.2.2.9 Select Group

mavhenit auanalngylnidansasuas objeot lasc1mauiasdindonlu Cirou
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m%&méaa:ﬁ@@éug@mmlu ?ﬁaazgﬂsamagluﬂéwgm
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ueuaead mouse NMuuanluNunag circuit window



49
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Lmzm‘é‘auvl,ﬂa%jm@nmwm circuit window = mode ﬂ’]i‘i’f’lmuﬁua@da%}ﬁ status bar 2z10%
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3.2.2.14 Flip
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cursor azifapuiiugilodduaasiis mode PRINTITH NIITAVALLUR

L8z unlock mouse Imlmﬁﬂ@ mouse m?_l‘ﬂq&m’lu"zn’l

I T DO ¢ N
yiligh objectlﬁlmymﬂ@ﬂmsmmurrem zoom 20 %

8AVUA object laennsaa current zoom 20 %

- A a 0 < a ° &
rotate ObJeCt niaan 90 NIWLYNWINNN ﬂqsﬂqﬁ']%ua’]w']ﬁﬂLLa@ﬂI@U
N13Click ialwﬂq%‘ﬂa']"ﬂﬂﬁ mouse ﬂﬁUl%’HaULm@ﬁgﬂLﬁaﬂ

- Flip object ﬁgﬂLﬁaﬂI@U rotate 180 °



N19AUINVBY speed button Axdl component icon 9 8% Nugasay Lian 1 w9

shortcut icon ﬁmsyﬂumuﬂﬁznauhwaa circuit window ‘ﬁlmmag AUTNE VBI icon

ULRAS component éTuz:mmnﬁQnmi@
3.2.3.2 Status bar

LLamv{%asﬁau status bar ‘ﬁé{’méwaﬂ main window I@U‘T’i\ status bar LINITY
ae1Bu@ AN circuit windowﬁl%muagj mode enumEiiaugaImodelafinnavingm
a;ﬂwmzﬁfu L%

EDIT i mode 1/n@ luimsvinanfiasensan

CONN.END gﬁaﬂwsﬁméaﬁuq@ Iﬁmnmﬁwﬁasalﬁn@ﬂw%ﬁwaa mouse Lﬁaéaag@‘éu@@
PaIMTanaesulng MIBNLENN131IA connection vilasms Click ﬂw@uﬁu
271289 mouse W38 NA Esc

MOVE LABEL 3718021 labelgniadauans olick 118183 mouse uuvanallabel
onsls wmanldiduniiiaents mssnianmsindanay label vila
3 click ﬂ&lmwad mouse %38 Na Esc

GROUP SRSMTUBLIIATAINSLAEN Double click ﬁﬂmsgmmaa mouse Tufiswa9
circuit window ﬁl%amagugnmm autaidugy Lﬁﬂ@?@dﬂ’]i%g@ﬂ’]'ﬁ
\3and Click i;luﬁmmwaa mouse object meluauinainandusBnues
mjwﬁgmﬁan Aapnianmaiasnueuwail na ESC

INFO.START %ﬁ@msﬁmvmad relation L?Jla TACSIDRA relation Qﬂﬂi:&é}vu o component
selection menu Click uuiﬁ]wgﬂwad mouse 1% component node ‘ﬁ%a@@
‘E;uqmaa relation %‘lu Lﬁaazgmauﬂ@ relationlmj Relation  na
Reessmnmunyasssailnalifis FORTRAN statement @vaslouny
apFinGw ualufianiwanennsaaaavas component 3%

INFO.END  #fsmsiugaues relation Click yut1t98s mouse \iadigniugaves
relationlmJl L'ﬁ'aﬂmﬁnmﬂ’m relation Click ijmwaa mouse 38N Esc

é’mﬁag@;ﬁw'swaa mode URAIRANWANTONUTUUS unla mamwsﬁl%muag‘i

uAzAaIuN 12995 (m‘é“auz;w label, AUNSAARS, mifgﬂs:ﬂaulmj uaw ) 28R

Modified 15103 LEAIIN9TBINISNSIaLUNauazaanan ATP Draw field 2emaila

HalaSaifuasas e undo MsunluTianae T8§INA 1WIM8S undo buffer TilmdseloTit

Qﬂfﬁ”lﬁ@ (default vale = 10 waaINsaLANLI® 100 970 Preference page ¥84Tools option
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manu) lunsfh default m@nsunly 81INNN10 field azuaas modified aunsenslad
MIIALALIIDS

field MIOUVINFAVD status bar 9zLL&AI menu option
3.2.3.3 Comment line
L&A %38 Tau comment line INEIUAIFAVLY circuit window flrauay

3.2.3.4 ZoomIn

T Wi 2 v N P
2enpvwaued object Tulwgydu lu circuit window Ailzauey laun1siu current

zoom factor 20 % lawly key + (304w + Naguwdudnauwsa+/=key)
3.2.3.5 Zoom out

380wV object lik circuit window filwiney laun13aa current zoom factor

20 % Tools key (ei5099378-U% wUUGIAY %38 key )

3.2.3.6 Zoom

mMsiden field st Zoom dialog box - senan laula key: Z 14 zoom dialog
WRIWIN®EY  zoom factor Va circuit window m"gmua%i zoom factor ﬁLLﬁﬁwzQﬂl‘mu
input field magmsgmlugﬂmm % lwmnwiifindn@asiian zoom factor 100 % lwnszoom
in azaaLfial zoom factor lun1s zoom out LLa:aJaaaﬁuﬁﬁmm@lmy'mamws 2983 factor
a4 %@ﬁwﬁ'@gaqml,a:é?’lq@ﬁa 400 % W8z 25% SURIAU

1%1’1158@&%&.11’1'155’\16’1 current zoom factor ﬁf’lLﬁjugmﬂé‘Uﬁnﬂ zoom dialog
I@mﬁamjw OK 97niiuasan zoom Factorbn LLa:gNaimﬂvlsigaaﬂﬁuvlﬂﬁ zoom dialog

Taeims ﬂmjm Apply
3.2.3.7 Refresh

14 object lnamsnaalu circuit window hlwnuay uazlsrnalay Toolbar icon
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3.2.3.8 Options

muden field % Iuasi View option dialog box 4N ‘ﬁ%dgﬁ% CUEREEET
objectfimansnuaafinle

View option dialog mmmmlmwammw object ﬂmmmmuvlmlu circuit window
wlmmam N object MLY% node  Node a:mmmgnlmwamuqm object fianansnLfis

lalay default fnwnizens 9 Alnil aBunouans option luaizesiaseylng

Components  u&ay component 1isnuangnszylaslusunsunazyls

TACS L&A component U9 TACS N19%UA
Models L&A component UaY models NIRUA

Connections  LL&#Y component ﬁt\‘i AU (’Nﬁ]if?u 9)

Relations LL&QI component

Labels label 283 component azgnuliEuLUag

Node dots  node LL@:@@'guzg@msﬁ@m azugasiJuganiu

Node names 38989 node PN ULUDE BeazyITwMERaINN3Iaen Make Names 1u
ATP menu

Drag icon icon ‘?iawgsﬁa:gmwmwiwmsmgauﬂvw single component
No Data warning 99083 component L3z node azgﬂmmvw%um ija
Component %38 node fuvLaJ'VLg'?u{aaga azlufin3a579 e option VLangm

V\Ran

Show  branch output  Branch out put azgnsmagjlu Component dialog box
vasRIusznay

mmmu L"ﬁ% liner branch, nonlinear element switches LLawmjamJaa LﬁaLaaﬂ
option & amaﬂwm B0 9 ﬂswnguuuwuma@vﬁwgm PB4 icon WAI object o
§95lmFunndmslenuues branch output IRBPUIUMINEIMNTIN WazNALAIN  view
options dialog L&an iJaJ OK 3619 uazgues Option 1na Tas'lunduann View options dialog
ﬂ@ﬂ:u Apply m@aqmsmmmwmvl,wmlmum circuit  window luﬁa@umm:@aﬂ,ﬂ

ﬂ’]I@EJﬂ’TSﬂ@ Apply All Nawazaanan dialog box
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3.24  ATP

ATP menu  ayanalniwuazelwin mode Alufite iwua wia unly ATP file
uazszY ATP sefting f%3U 2433 ldsunsugu 1.2 azlmritnsunla batch job NEawit job

az@essey duananuladn® Edit batch jobs 1uyazLsINgMBHAINNT click Utk Luy ATP

3.24.1 Make File

n1sTinAua ATP input file 81450 circuit window filssuey ylwazgnonw iieiindu
Gauns file Default file name iiwTevey file 29a5iWsh @ap®y  ATP ATPDraw
qzpnisnnanduduusn Weloluszyiwnnsasta (m Make name lagnidanunauum

Anuwlarmnua ATP input file usuuWass 1% Setting menu

3.2.4.2 Edit File

mﬁ‘ﬁ@ﬂi’fgmﬁaﬂ el i sasanannuun b %dmmmlﬁél%%?ﬁmimﬁ%a
un'ly ATP file 130 Edit file option gniien file FiFetniawiy cirouit fle 7lssmeyae ATP
a:gﬂgmw szl file aen9dalusa

status bar 1RLIAMHANSUES window WHFAI GRS U290 Ua4UsTNA UAzA
uae buffer modified status MIWNMILBANA text AUFIH (:Jo, SaLfu, Ruw,Aason/ng
AUAUNUD) a:ﬁiaa%’uaégmmuﬁmﬁa%a Default text aasn Waun lapmsiden Font
option i Character menu ~ Text bufferyaanisunlut a:gnﬁwﬁwm@mnﬁq@ 32 kB
aaﬁﬂsﬁmwgﬁgmmsm:g text “?ﬁ]zLLT;VL"ULa\‘iVL@; (wordpad.exe write.exe , notepad.exe )
‘iJu‘v\‘il’l Preferences U84 Tools options dialog box

Text Editor option 1wy Tools azlwmadenuasmslomsunlefl lunsdid text

buffer AzL3uaBNANLU AT
3.2.4.3 Make Name
i field % pniden ATP Draw 9zA32988UM9URLU (W ) uazlwbaRiewny

nn 9 node u circuit window lwwuey node Nfiamenn WisTaUTINL BRI OWN %

g}ﬂm:g}ﬂmwLﬁaﬁuﬁumsﬁwmuﬁ ynue?l ATP Draw %080y node %t asivaniny



Generating node name WaaslUABUNNIVES circuit window TJ291% (lnvh ) mendsan
mstaan Make Names Ta89 node Waza1AUV8Y phase a:gmmmmlu Component dialog

box W&z node data ¥&931NILL window ﬁa:gnﬂ%’uﬂgaﬁ‘ulm
3.2.4.4 Setting

“aNE option lu ATP settings dialog box § M3 circuit window ﬁl%ama%}ifu
mmsm:gm:ﬂ@u Setting U% dialog a:gﬂlﬁﬁa ATPDraw 928513 ATP input file dialog
box ﬁ?’%zﬁ 4 1&1:’1 L‘ﬁu miscellaneous data card setting (m'iif’laad simulations, §L8U,switch)
wae File Format setting

Simulation Setting

Delta T Time step VaIN3aNaasRwELTUINN
Tmax NANEUGAT 29N3IN R InmeduwiInh
Xopt ¢3in 1w mH 0 uTu0 lunsasspnaadiafids ohm AuXopt

911w frequency
Qs ~ ¥ i Q € o Qs [~ dl
Copt dufudssalumFoumiuguy - lunisassuin @ufiudszai

1 uOhmnuCopt azilw frequency

Integer Setting
lout auE 283 LUNITG output melw time — step loop d2aens
e el 3 mmmmimn 9 time step 71 3 azgﬂﬁwﬁ
| PLOT mmﬁ’uaa saving solution ﬁd%ﬁ\‘i PL4 output file éhasjwm
il 2 BRI 10 9 time step fi 2 wpnIdunuw PL4
file m =0 azlufiarenignidou
| DOUBLE  m 1=1 mﬁ:’]waams?}@éagm%ﬂﬂu LUNIT 6 output file
anadulylada
0= VLSJlfJ printout
1= RN NAVDS steady state Branch flows, switch
flows W& source injection
2= ﬁmﬁ switch flow 82 source injection
3= ‘WNW{ switch flow &g source injection branch

flow lu column "ﬁ 80



Max out

IPUN

MEM SAVE

ICAT

NENERG

37

M =1 Rawqadugauas LUNITE output file m = 0 laf)
print out

Flag §1%SUMSv8 additional card §1%3U NIALANAIY
Z989 IUOT o IPUN = -1 additional card 2@81s1 1 IPUN
= 0 9¢10 card mwan

AIUAN dumping V83 EMTP ldds disk Lﬁu@@éuzg@mm
391889 1 START AGAIN NSz men =1 aaemafiu
%ﬁmmm?ﬁﬁ ( memory saving ) 5ﬁﬁﬁ= o] %"LSJ'EAJ dumping
memory

ATLAN mﬁmﬁmamﬁvaganﬁ plot %Mﬁuiwﬁugméﬁwlu
[/O Channel LUNIT 4

0 = laimsdafiy

i = %’@Lﬁuq@mvlajaulﬁ]msua@a 2189 batch — mode plot card
2 = 9LV UAZLENS batch — mode plot
SIUINUBILULANRES  Ben = 0 AIANMaRd  single,

deterministic  simulation DNLURILI famsAn®  Statistic

switch (NENERG > 0) #safinwn systematic  switch
(NENERG< 0)

Switch Settings

ISW

ITEST Extra

IDIST

=1 funeeands Swich Jande wan nevaadillds
LNITG an =0 'l Printout

random delay lezls DEGMIN, DEGMAX uaz STATER
1w sTARTUP m#diuli/lada 0 Extra random delay g%y

Switch N19RUA

1. 108 random delay
2. Extra random time delay Lﬁaﬂmlosing switch Y19AA
3. Extra random time delay L#Aal4 Open Switch N13%@

1Ranms distribution  fenaudwlillewss Switch o1 = 0
AUNBANNES Gaussian distribution @1 = 7 @8  Uniform

distribution



IMAX m o= 1 AW extrema il LUNITE  &wSuvng
energization 5’1 =0 VL%J‘ﬁ N3 Printout
IDICE mﬂﬂ; generator U8y Standard random 5’\@‘1=0 WEAID
generator WUY computer — dependent random ﬁv’l =1
LRAID generator LU Standard random
KSTOUT LUNITG output mmmma memﬂ%waamu output U
time-step loop Was variable extrema (maxout > 0) mm 0
extra printed output 5%13% -1 %:Mﬁ output
NSEE msthaunsaes MonteCarlo snindulilladie
0=1)n 9133188V data case Pualauinazanaiv
I=HalRauTULAsEASs 1 data case gni%amuu computer
EEERIC e |
ATP file ﬁﬁ&ﬁiﬂ%@ﬂé&l[@ﬂ5?3@1NQQWNLL@ﬂéWG%G 4 Y8y file format ‘VW:’]“IJB\‘] file
format setting 3 mJaJ 4 8% I setting  FUuuVUEY ATP |nput file data was 1 i_laJ
mmumuﬂu auto path generation Imafsmwaa ATP file m option unmaaﬂ( ),

memﬂ@mu

File Format

High resolution msls § VINTAGE m = 1 (udulyle) msmaeasaiuoala
$vintage card ﬁgméﬁmmw file

Sorting by cards Data file gm‘ﬁm 5’38 Branch card LIuduauLsn mm‘{w
Switch cards. &z Source card

Sorting by group ai’wmumaaﬂéuﬁgﬂliﬁuuéa: Object LfigasAnwuas@LUYaS Card
aﬁmuﬂéju?‘uﬁamﬁqm:mﬂuﬁuﬁmmﬂ

Sorting by X-pos Object ﬁag}i%ﬁqulu circuit  window a:gméﬁmﬁamﬂuﬁuﬁu
WSIASHENRENS  T89ANULANETS 3 BUN9TBINalnMs  sorting
@TGLLamﬂjN@;ummsm:va@T

Auto path Library file Qﬂawyalﬁﬁ%'uﬂu lib LLaf:agjh USP folder 1Tuw

$prefix waz $ suffix lwny ATP file
' 5. s ¥ L .
uaazmsszy library file azgniigaulaseisasaimani m Path 284 library file
a X o A A 'y ' . & !
52y folder Auanenafiuvieda file luls LIB error dialog UFAIDUNTTANIN TR

ATP  file ﬁwlﬁmmimwﬂ*’umﬁ:yﬁ Aawanalaweanain  path  uagda  uas



Trswaaldlaunislys  ATP
A lwnszurwnisloage

Power frequency

Frequency scan

TACS
Comments

3.24.5

Malaunlusiasts reference @8 Wia wnidn  ATP  file

file azgnifauepduaseswes POWER FREQUENCY m
ANURVRITUUTANTD set 8 option ﬁgmﬁaﬂ

Data file 22N IWILLUUIIRDY frequency domain
Min = anudBuanesuuusIang

Max = mm?ﬂ@@ﬁm

df = frequency step (5’1 NPD = 0 linear scale
a:gm?zanl%)

NPD = § 3L log scaling 5wmsl1;aa°'1mmaa§@ 10
ns:@u(mﬁnﬁu) TACS HYERID 82 LANK TACS card
andouastln ATP file

Circuit comments a:gmﬂ'ﬁmlu ATP file

Edit batch jobs (It version 1.2 us 4NN

UNHALV IRENNISARTI external command °naa;ﬂmmimmemnATPDraw menu

item lmﬁgmzyagﬁﬁa:gﬂiamﬂﬂlumwaaATP Fodwaztaouuladnis Wwasuhae

WA9IINMS click Uiy New 289 dialog box iaadluzyl 3.6 #ls azpnualwszy

& un PCPot

31J°?i 3.6 WweN$89 Edit branch job
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%amaamu ,%a Ry path U84 Batch file %38 executable file W@ %aﬂuaa file
‘ﬁLﬁu parameter

option ammmmmsmnmaaﬂMU radio button 1% Parameter miJaJ File lmmam
ATP Draw 3:ila dialog box Lﬂmﬁawlﬁmmsmaaﬂm file 'la w3omaiu parameter
L‘?‘iaa:l“gam batch file m&%anmﬂ@muuam § @ Current ATP %38 Current PL4
\Rafiazrm file name funa3s 1w bath job

iounlud5ans setting batch job ¥irlawmis Click U Update wsenaslaa
am?ﬂﬁagﬂu iy ATP  option 184 program & masetting a59 naw 9 mansadaiiulu
ATPDraw.ini file I@Umﬂ% ﬁ’lfﬁ Tools/ Save Options w3alaunnsiaen “save options on
exit “ check box Uu‘ﬁm General Va3t Tools / optlons

snwaeiiaansalasniy aﬂm%mmmﬂmaﬂwma 9 agnslumssna ATP
simulation 5% 1597w ATP melu ATP Draw Wan@dnszuawnns simulation lay TPPLOT,
PCPLOT, %38 Plotxy  lusunsu Iunching support 817 LCC #m3U Line / Cable

constant support %38 mamamsm‘umuu g aadssAnlaANa T w‘lmaalvx internal

commands 184 batch file Mgmm‘uwgﬂ@aa

3.2.50bjects

me:ﬁ:l%mmsn customize muﬂi navwas support file LLa:ag’N support file
suwlwasds 2925289 object lit ATPDraw snansouvsle 4 ﬂﬁjwﬁa
1. émﬂs:ﬂaummgm (standard object )
2. mwudsen auﬁ@%‘i:iﬂ@m ( Include ) User specified component )
3. guilsznauwas MODELS (models component)
4. swlsenauwas TACS (TACS component)
ums: object azil support file ﬁmsgsﬂﬂa:lﬁamﬁmﬁﬂ{a;&a Waz node WIRA
MSLRAINIIWAN  Vadobject tas help file LAR995789 object Uad support file
amﬁusmamlu Imaaﬂwammaa Circuit  file &'&ﬁ?ue:l%mmsmﬁu SUP file
VL’JVL@Ylﬂ‘Yl"n@ENﬂﬁ wamslalassans directory Gi6haENd ﬂlmmmmmmahww

W E}I‘ﬁ Lmlmwmaﬂuﬂmﬂfﬁﬂuau
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Object type support file(.Sup) MODELS file(.MOD) Include file(.LIB)
mulTEnauaNasIIR \sup - -
Fulsen auﬁﬁrqumgﬁ% \usp . \USD
I;?'n‘u,lli:ﬂ auvadMODELS \MOD \MOD -
U3 NOUTIITACS \Tac - -

Object wa4 support file mmmgmmﬁmlmw& object/ Edit Component #luanans

F19RIuLsznauvasModel LLa:mu‘ﬂszﬂauﬁszﬂ@mﬂ"ﬁéﬂm asnlaasunelale Advance

manual

3.2.5.1  New component

1% New component anasedhimniudnisiamlysunsy lumsiiuaindsznay

! ' Aa s s A o & . 1 g A ¥y ¥
Tnw Lmawawm:@adgﬂﬂsuLﬂawlm Q99494 1ummﬂmﬂuﬂ'§:‘[wﬁum%mgﬂfn
3.2.5.2 Edit component

File s13090smnlsznananasgs 14 \SUP §1ansa customize lafitk n1siden Edit
e Qs " s dl& ¥ v
Component ahaULIN CLFAS open file dialog Box mLLamluEﬁ 3.7 ‘Ylﬁmgdl‘ﬁa’)mim:y

o ™ B [ a ° % < Yo & .
file §13897R0smunluwdsanglalaszy fie (Wnd vilas tuw file WulnFalin 114 window

uaz click open) dialog box zuaAINdFLl 3.8

&5] CIGRE_3.sup ‘ﬂ GenTrafo.sup
E} Aclph.sup {glj Dc_8ai.sup _253 Heidler. sup
E] Aclphug.sup Ei] Dc_8mi.sup _é} HFS_Sour.sup
%'] Ac3ph.sup @ Dclph.sup :«g} Im_3ai.sup
E] Cap_ul.sup f;f] Dclphug.sup 35} Im_3mi.sup

i:f] Capacito. sup @ Def.sup :q] Ind_i0.sup
CIGRE_1.sup }4] Diode.sup 35] Inductor.sup

3UN 3.7 321 file fF1399NeaInIIUN L
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UuAu Data 184 Edit component dialog box ﬁé’\"JLLﬂSﬂ’JﬁJQ&J %é‘ﬂmammzmas&amaa
parameter Vadfiled1384 Lm:é'm%‘mma:magamaa parameter Vad object %ammmizy

> dg Y A LA <
laan ensrefilreaSune option Avduiselowuuas parameter

Name %aﬂuaa parameter I‘EL‘ﬁaLLEJﬂLLU: parameter lu Component dialog box
Foasd lﬁLﬁuﬁa%aﬁQﬂl"Elu ATP Rule Book

Digits ai’wmumaaﬁuamﬁmgcymh Component dialog box é’aui‘iﬁﬂﬁ@mnﬁm%’u
g?l,’glumsizy aamtlsznavluanny Include

Default éﬁ@&lgmlaﬁ parameter

Min/Max a1 Minimum / maximum ﬁm&zym

ﬁjvammﬁﬁ@wmm:ﬂmﬂglu component dialog box 5’1@1"1 parameter agjuaﬂ“ﬁ’m‘ﬁ
ARANG (MVAUA) lumssnianmsasegausd ¥lagmsas Min = Max (1 set 14 2 a4
Tanri 0)
n15 Click ‘?iNode 1% Edit Component N3N node Va4 file ﬁwsaammsmziﬂg
(1 WESLLARZERUSZNBLT8Y node)
%a‘nad node I%Lﬁmmmwz node 11 open node tiaz Component dialog box
Phase =~ 31%24184 phase (1or 2)
Position S#ARILES node % icon
51@5@ phase = 3 node aziiln 3 phase node %m:ﬁ %a 5 8% ATP Draw L“?\iu ABC
TuFav83 node LA B89 node AIFILEUNUSTIUANTIA icon
LLéamwi object Azdl icon %GLLET@& 09 object “?iagjlllmla speed button ﬁasﬁd@:ﬁu
277989 Edit Component a:mﬁﬂﬁémiagwﬂu Pixel editor 7154 icons mmmgmﬁ%% icon
Wity 9 azdiuiitaf 41x41 pixels lwaanw
click @?am_jmvmsgm 289 mouse LB MARUansEuR YN adenan 16 Fluaud
ﬁag‘émd AU CIick@?ﬁﬂijMTﬁWﬁLﬁ g9:11@  Background  biludm TNt

a=mladin luaurwsiidwldla 289 node luvaduauas icon item w89 Menu Icon Editor

@
=1

gnafuny 1 s3uv84 Tools /lcon Editor vasgila
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31 3.8

LL@%Q:E&’JuﬂS:ﬂaum@lii’m 924 pre —defined help file s’f}ammsm"ﬁm help file
aa9iLa983L object la

mund uszmenu dlus=luwuues  HELP. Editor a:gna%mﬂvle;lu 28 3.2.6.2
maa@;ﬁai{

LaJamlﬂﬁmmsﬂswammaamuﬂsmau icon - uaz help il ammmﬁu'g@ File
aﬁaaaﬂmmmsm@mﬂu disk Imﬂ:m]w Save (file a'1§aa°rmaml,a’m~nmzlmu ) ¥i38
Save As (file lvxngnaﬂa 8w) ATP Draw 3:@32980U data input neudzdaLiu file

Yo [ Ad o a i &
lasunsususalu disk lunsdivindawane Error dialog box 9z1/s1nguu
3.2.5.3 New User specified

wlﬂzjmmmaﬂa object mm‘l@l@leﬁsﬁammsnmvlﬂlu ATP menu vinlnanansn
customized ma;&a Laza1uad Node . icon Wae help text wasaanllsznay mm%‘[mmlﬂi
daidan field & swazuans window U1ATAT object ruaadlugy 3.10

si"lmmjaaﬂayjaﬁa:sxqaghﬁw 0-32 WAT 9IWINVAY  node agﬂwﬁw 0-12

ITYTUNAVBY object

517 3.9 szyuIeas Object
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Waylaimuauuiauas object lnw lap#uguves DBM file header uaz Click OK
: P > - .
sUuULYe9 dialog box AxUTINHIU URAU Node upzData usauau dwiuuaas

283/a84 object uiunasfife.sup
3.2.5.4 Edit User specified

User specified object ana1saun luluififoanu Al aaudsznauanasgnu wiy azgn
unuez  fieldyas Digit luwnaugy data 93y wanves unun Alvdwiuveyaves

parameter 14 Include statement

Eﬂ‘ﬁ 3.10 %mmuqﬂmém%ﬂ Model

3.2.5.5 New Model

g?l%mmsm%wa;mﬂi:ﬂau Models lna sfilaasunlu Advanced Manual ms
L8387 New Model 32UEAIIWIATEY object éTaLLamlugﬂ 3.10 91IUVY node LTUNITLIN
VY inputs LA outputs UBI Model 'qhmumnﬁﬁgmaa node fa 12 Lmzahmumﬂﬁg@
maa{a;&a fia 32 Parameter U%W]I’] Data control azilanikad N9 setting Uu%‘l:’l node

control U84 New Model dialog box L&A iugﬂ@avl,a_l



Name 8289 node b wanugznode Lt open node L&z component dialog box 1/O

Type WuW input/output 1Ay node w89 model component

0 node Va4 output

1 current input node

2 voltage input node

3 switch status input

4 Machine variable input

Position @i”leﬁd 284 node Ui WAULVSVBY icon

nsruaumsaaldazamuiuansin. User specified object il file &1389 d1wsuy
model component %aﬁﬂaa:aéh \MOD folder lumsnuue file §1389 WAz icon Lmja:
Model component élva\‘imi text file ﬁgﬂ’ﬂ%ﬂd 1%an ATP Draw %38 1“1; Text Editorslumkk Tools
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=3 E .
asunwUszlusuad option

Option anwauy (Description)

Auto save every %‘@Lﬁunmwiﬁgﬂﬂ{ﬂﬂﬁa disk _file Futauen’ nn 9
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Jes9na “Save State” option A= lufinansznUkanan option va3lilsunsy gnam

e file a0t (ATPDrawini) Inusas “Save’fienuansuad ATPDraw options dialog

lag “save option on Exit” option %38 I@ULZJ‘& Tool Save options :

@I%ANI V83 ATP Draw Option dialog box Hjulag 5 fufazlanunfisas LU
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w@lam’mamlumam‘n@ﬂﬂ’m%@ #38 ®1WSU connection WAz relation UBIVBULUA Wi

maaaamaummnaumm 2 ‘U']\‘i lumimaaumn ﬂﬁ?J“IJE’N ObJeCtYlLa@ﬂ

m‘[numsnnﬂmm U3 mouse ﬂ'NVL’J ﬂ'l&ll% namﬁmaanmm‘vnmmimaauma
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mouse ETWWMQaﬂLLazE‘lufl‘u@hLmﬁﬂmﬂ@Ums Click uuﬁuﬁin component
maummﬁ:sﬁaumnu arlasusiion
mstaAauing object Munan sninesfinlarasies a2l scrollbar %38 View
rectangle 1% map window object ¥3anguuas objectinnianynau aﬂﬂaglummmlm
Object 32 rotate lagms click ﬂam'nmad mouse A&l ﬂéjm‘%a object Ttian object
dnasimseaudasmind 1w Undo/Redo Waz clipboard Option Fsazwulu edit menu
sendlsfionn nsdauLlasninfi 19 object Almvinues § Ae na Shit Ml v dlick
‘ﬁﬂiwmwaa mouse Ui object %%aﬂaiwﬁl,ﬁaﬂﬁw5@1“1%%&@@%:715:@3% circuit window Tl

shortcut menu

Component 42 component node aansatdasiaunlula laums click Jawnvas
mouse %38 double click 71 component node 7'luen N component ,Open probe %30
. £ Fy o wa % .
open node dialog box a:LLam"numlmiJaﬂmmmqmamm LasUNUIN 00 double click
! y A oA f, & == wng Yo
lungawas object Mian open Group dialog AHEAIUHAN lwiyRouud asnmauidawiunn

component lunﬁgu support file azlulilu object menu

Component W ﬂﬂ@l(ﬂ(ﬂaﬂ%ﬂﬁ node mmuummmauwmu mammm@m %%ﬂﬂ
’J’]@’U%?WJN node N131@ connection i‘“‘m’ld node ¥inlmenns clickuis node mszJ
smmlaa mouse Lauma’«azgmm node u%ﬂuml,muwa\‘lmouse current click quaJemamaa
mouse BnAY: Iiafazunufl connection T (click ﬂmmwadmouse \apnian)
gridsnapOt=:p ode AFMsHaNTTLAY Node ﬁgﬂﬁ@ﬁ@?@ﬂﬁu aeiizaienan® lay Make name

e Make file option 14 ATP menu

ode 3z nﬂ@@vhmmuamaams connection M3 connection QWVLEJVLQE‘UQ’NSJE?I%SL%
lunsth 278 node 3% si@anmsasde node a~ﬂﬂﬂgmmwmnmiaﬂa ATP file mf)
connection izwm node ﬂmamaﬂu 30 mmmmunmamu connection
AnnsnisUSurmwa ai’%ﬁué?aagm%aﬂ connection  node ﬁgﬂﬁaﬂazﬁs’mgt,ﬂugﬂ

ﬁg@%uq@mm 919 2 19
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3.2.8.2 On Main Window

On Main Window option 338N help window WAZUEAITIALLBLAVES help
Ao o Ta . [ o o . v 8 a
VISUWWDNY menu option UWLNWANN 28I ATPDraw &1%3U Window #16N951882L880

A @ o o 84 A ow oF Y f
LeNUBnN@IR LUSHNTN, LU 8I R RYD WREHETILAUY UaS 'gumaﬂﬂmmw
3.2.9 mwﬁanm%ﬂ‘sznau

Component selection menu azl# option &1wsumsla component Twalsiitnsases
ugauuy lusl 3.5 %dﬂnaazgn%auﬁ mudouszls menu, Click QNmawaa mouse
LUARTNS Mmkﬁf ATPDraw component ﬁv‘wwngnnmmﬁ MEARI NASEeN 1
T4 menu & object ﬁgmﬁaﬂamamlu cirouit window T mode LnlnLanuazindausnsla
@aU Uy menu ‘17: 51:11; probe, - splitter L&z transposition Laz ATP component
mmﬁ’m%amafjw 14 linear &g nonlinear elements ,switches sources m:al,mm LR
machine section Gllalel’ﬂzl‘i; MODELS = 48<TACS component 3zl Relation options
%aa:ﬁﬂﬁmmsmﬁu information ﬁVL%aVLiJfJ'\‘i Fortran statement User Specified component
wsz over ad lie wzgneBuieidu PCH file @vmusaidanlalu  section éwq@

(lsswSuF Itk Line/Cable Constant U84 supporting routines 983 ATP)

gﬂ‘ﬁ 3.15 L;JLLL‘éaﬂmuﬂi:ﬂau
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3.2.9.1 Probes & 3- phase

i Probe & 3 — phase ﬁlzﬂi’mgl,fla mouse bALARBUNNT item T Tu component
selection menu %’%ag}ﬂ‘ﬁﬂm P
Probe 1i% component #1%3UTa Voltage, branch current #38 A1 TACS &g handle

§13371 component B

g'ﬂ‘ﬁ 3.16 MsNAobject UikkalsProbes&3-phase

Probe Volt
nsiRenitlong voltage probe filwEnnILTzY voltage out put ‘ﬁgmlal% ATP file
probe 719%ua & open Probe dialogfitasluanansnszysuinaas phase Noana waziyan

phase 132711N1170

Probe current
\dan  field hNeloane  current probe (35@ switch) ﬁgﬂlmﬁaizuq out put
yainseualnhAnaaduluun® 80 lu ATP file 31wuv0s phase NAAAa WAz phase

ﬁ@aamﬁ@%a EJJI“]I&']@J’]?QL%@TWVL@

Probe TACS
\Aan field Switalena Tac Probe ﬁlmﬁaszq signal output 3NN TACS (WUU7 33)
1y ATP file
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Splitter

Splitter ﬂﬂl‘?ﬂ,ﬂumuﬂms“%’na 3 phase node W& 1-phase node 3@ object Az %o
data 182 4 node object mmsmﬂaaumﬂ rotate, selected, 81, AARAN LAz export ﬂmﬂﬂu
component mmﬁmau )

Lma splitter N rotate 819U phase W84 single phase m“ﬁa“nl‘ﬁ ny splitter W\u 3
phase @ AB, C ammwwamaam[umuumu single phase
mamn@mavLﬂuvL@ﬂiwyﬂﬂlsﬁﬂuaﬂnsmu
W @ @m splitter memu lasass Ut 3 phase ( 1’15?1’13 connection) 1% “IiamJ node Va3 splitter

'mamu single phase aa splitter "L'amzmm_lu single phase

Tranap 1 ABC —-BCA
Ban field diawiloa transposition object (Ma/atudunug) Almddouulas

&89 phase FIWSU 3 phase node 310 ABC L% BCA

Transp 2 ABC — CAB
Ban field 1iannlsna transposition object (Msttfpnaunng) Nlmfowulas

feswa9 phase 815U 3 phase node 911 ABC Lii CAB

Tranap 3 ABC — CBA
Ban field diawilsna transposition object (MstABuaunng) Almaasuuas

fn&suag phase §WSU 3 phase node 911 ABC i1 CBA

Tranap 4 ABC — ACB
Zan field diawilone transposition object (Msti/apudunu) Nlo/aouuas

#5093 phase §1WSU 3 phase node 910 ABC il ACB

ABC reference
\§i96a 3 phase node lw24as node #azdu master aua1AL phase DEF node
SuasUSUl MY setting  n135anTwuad ABC uaz DEF reference Liululadm3uases 6

phase
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3.2.9.2 Branch Linear

o e
Luuuﬂsvnaummmuﬂ?ﬂawaa linear branch @ uaz icon TagUnIne linear
branch maﬁmﬂau § 2483 component fﬂ”sl,%vlﬂu tabulated form Data parameter LLa“ﬁa
node aINN component mmsm:yummuqmammad component Tu dialog box ( gﬂ
= A . _ s 3
3.18) @9 aziaIaanNILila Click Uik component’s icon mﬂﬂq&l P1UBI mouse w993

gﬂﬁ 3.17 las9a9ua4d Linear branch

3J1J3J ‘Help' luiasz Component dlalog box &l ‘Help Viewer” apdnasu AIMINELES
parameter LLRVI‘H reference ﬂmwuﬁﬂuuwuaa ATP Rule Book iid 319 LLam"uammm

Help ﬂumssmmmmmaﬂu ordinary RLC branch

Selection Objectname | Icon | ATP card Description

Resistor RESTSTOR | . | BRANCH Pure resistance in
type 0

Capacitor CAPACITO - BRANCH Pure capacitance in 17 if Copt=0.
type O

Inductor INDUCTOR | | BRANCH Pure inductance in milif Xopt=0
type 0

RLC RLC i BRANCH R, L and C in series.
type 0

RLC 3-ph RLC_3 — BRANCH 3-phase R, L and C in series.
type O Symmetric. 3-phase nodes.

RLC 3x3-ph RLC_3X3 - | BRANCH 3-phase R. L and C in serices.

= Laype 0 Non symmetric. 3 phase nodes

C:U() CAP_UO _‘)ﬂ;ﬂ BRANCH + Capacitor with initial condition.
initial condition

L:10) IND_I0 | BRANCH + Inductor with initial condition.
initial condition




gﬂﬁ 3.18 Input dialog box for RLC branches

Name RLC
jCard : BRANCH
jData : R= Resistance in branch in [ohm

= Inductance in [wH] if Xopt.=
Inductance in [Ohm] if Xopt.
C= Capacitance in [uF] if Copt.

Capacitance in [uMho] if Cop
: Xopt. and Copt. is set in me
Node : From= Start node of RLC branch

To= End node of RLC branch
jRuleBook: IV.A

5Uf1 319 Help Viewer 183 RLC branch

UkunuamaNAuas  Component dialog  box f;dhmmimzaﬁmagaﬁmﬂwaa

v v

component WasTa  node 1%@'1%3J% NWNATUTIULEZAUYNVIIANTE AINEIAL

avayamudmsainszyiumg msuadezls fa legal range vasAauds lula
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input ludata field waan@ Ctrl + F1 llegal Value a:ﬁﬂvammﬁLLamm'snszﬁwa@wm@
dalamaiadasvansluils data field 8% WapwAMIMITIaUW3a Lﬁaﬂﬂu OK

nn Component W wmmuﬂau lmﬂuaﬂwwmwwvmao ATP file ( component

ﬁmuﬂawuaamamwnﬂmwnau ) mmsmmmmunamlu Group No field

component label Lz comment aglu Label 48y Comment field &u1IDNBILAK
Component Label VLG;I@Um‘JmiJmJI@ﬂ Label option Tu View/option menu

‘ﬂ&l Hide W8z lock A& Naﬂlu )N component Hidden component m‘lmaasﬂu ATP file
uszazuaaaidn icon Tuiudim Lock optlon mvlmasaammmlmuu LL@]’QWI%VL’JET’WﬁﬁJiu
@8l Lock component HaNEAINAAN BINIS fixed suAwe uaz lilcustomize component
data LLai:%a node

®ae ¢ standard component L"ﬁu branches, non-linear, switches LLQ:%S]@LL&JM OREY
out put section §INIU éi‘i branch out put éwﬁmmsmaﬂg ﬁaﬁﬁﬂizLLavLWﬁﬁ,voltage,
current & Voltage, Power & Energy %38 none (szjﬁi_julagﬂLaaﬂ)

\Woazlasy help Mwwizianzaanuaayaves eauds [Reniw Help
3.2.9.3 Branch Nonlinear

Luuum'ﬁaﬂ?h"ﬁmaa nonlinear component 1N ¢ object NI TACS
ﬁgﬂﬂlﬂﬂ&@’éﬂ@]’é@’]uﬂﬂ% ﬁ’m”ﬁﬂﬂJU‘i’]iﬂ‘Y]‘YlLﬂ% nonlinear ﬂmawmmmummins“ﬂ@‘[@m

\8an uay Characteristic 18431 Wiy notebook ‘Component’ dialog box ﬁlwﬂ'ﬁﬂgmu

g‘ﬂ‘ﬁ 3.20 1as98319989 Nonlinear branch elements



[ e N e s
i Sclection Object name | [eon ATP card Description
R(i) Type 99 NLINRES ,_5%’_ BRANCH Current dependent resistance
- type 99
L(i) Type 98 NLININD gt BRANCH Current dependent inductance
- type 98
L(i) Tvpe 93 NL,IND93 o BRANCH Current dependent inductance
- type 93
R(1) Type 97 NLINR_T = BRANCIH Time dependent resistance
= type 97
MOV Type 92 MOV - BRANCH Current dependent resistance
type 92 on exponential form.
MOV Type 3-ph MOV_3 e BRANCH 3-phase current dependent
1 type 92 resistance.
R(TACS) Type 91 TACSRES »Vf\t-f- BRANCH TACS /I MODELS controlled
type 91 resistor.

%‘11’1 Characteristic 984 component dialog box STY UNINNVBI nonlinear object m
input ﬂlmmmﬂaalu data file 7 mmmuuamawm ana ‘Enter lumuangaviaiden
Insert an current input E]wﬂﬂinﬂ‘lﬂm point table lumtmmmuamnm Fvnlnanduan

miammmamﬂmi’m \8an fne 1 0% ‘Vﬁ?amnm’] I@Bfﬂiﬂ(ﬂﬂmsﬁ”\&lmad mouse
FTWGVL’J YTULHIN mouse cursor mumaLLm ﬂaaaﬂq&l mouse Lazlaan ‘Remove’ LL&:&!Ngﬂﬂs
a:gﬂlﬂumiméwdﬁmﬁwas line ﬁgmﬁaﬂlumiwaﬂwuﬁuﬂv’uma%ﬁuﬁam

5’15:‘]4 metal oxide arrester @?’JEJ MOV Type 92 ATPDraw 2HANTULNUINVBY
current /\Voltage f%"SU  arrester URYWLRAY exponential fitting o log In-In domain
LRZVLIWANT format VDI ATP data

‘File’ section ‘?iaﬂﬁ@?uéwmawﬁwﬂsmau&m Include %x‘iéﬂ%ﬂiﬂﬁﬁ% %E]"}Jad
standard text file fyaz ‘Uisam input (( a%a@"n 9999.card) 511]&1 Include Characteristic
NATIRIReU file Wﬂ”nﬂmﬂ’ﬂ% \USP directory m ‘Auto path’ cheek box nmaan ‘U‘Wﬁ‘m
File Format 284 ATP settlng dlalog box LW‘J%’J’Iluﬂ‘imu ATPDraw 3248t PREFIX uaz
SUFFIX lwfu ATP file m file asayfion (lulaaglu WSP directory) ) @asls ‘Browse'

L‘ﬁ@ﬁ):ﬁ:y path 28990% Baz laTIaReY Auto path option
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3.2.9.4 Line Lumped

\3an Line Lumped 3=4&a3 popup menu @siuuuvad line Huaneny N 3 Uszlnn

' a > - “ , Y SR E
%dmmsmaaﬂ%gmmu line N19%3@ @8 Lumped elements , lines NTWBYNLAIINN

P o Ay ‘A o =
E‘lh’] 3.21 LL‘.U‘U'Q"IREN‘U?JG&']UﬂVLEJ?J%ﬂUﬂ'J']Nﬂ

RLC Pi - equiv. 1
WUUVeY snetWiranit fia simple , lumped, non — symmetric pi — equivalent 783

ATP wuuf 1.2.3 1uan nsiden 3 Luude

' Selection Object name | Icon | ATP card Description
RLC Pi-equiv. | LINEPI_1 BRANCH Single phase RLC pi-cquivalent
+1 ph type 1
RLC Pi-equiv.' | LINEPT_2 | yger | BRANCII Two phase RLC pi-cquivalent
+ 2 ph type 1-2 Non-symimetric.
i RLC Pi-cquiv. 1 LINEPI_3 BRANCH Three phase R'LC pi-equivalent
i+ 3ph type 1-3 Non-symmetric. 3-phase nodes.

RL Coupled 51

v

e luuUwanit Ao simple, lumped, non-symmetric mutually RL coupled

component a3 Us2inn 71 51,52,53 W wais pop up menu § 3 Maden Aa

. Selection Object name | leon | ATP card Description
RL Coupled 51 LINERL_2 pizag BRANCH | Two phase RL coupled line model.
+ 2 ph o type 51-52 | Non-symmetric.
RL Coupled 51.. LINERL_3 BRANCH | Three phase RL coupled line model.
+ 3 ph type 51-53 | Non-symmetric. 3-phase nodes
RL Coupled 51.. LINERL_6 BRANCH | 2x3 phase RL coupled line model.
|+ 0 ph A type 51-56 | Non-symmetric. 3-phase nodes.
: Off-diagonal R’s set to zero. 4‘




RLC sym.51
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A A oAl e . Ca
aubWoiail fa symmetric 101 §U a9 input meaamﬁVMLﬂuqﬂmmwmmaa

RL coupled .o ATP popup menu 3 2 yaLaen

Selection Object name | Icon

ATP card

Description

+ 6 ph

type 51-56

RL Sym. 51 LINESY_3 T BRANCH | Three phase RL coupled line model
+ 3 ph type 51-53 | with sequence (0. +) input.
Symmetric. 3-phase nodes. j
|
RL Sym. 51 LINESY_6 BRANCH | 2x3-phase RL coupled line model

with sequence (0. +) input. {
Symmetric. 3-phase nodes. z

3.2.9.5 Line Distributed

A A o =) : o d “ >
e popup menu @9l 2 ansmeiuenmenuvessgld  Tssansniiente

< a [— » JL o
31] wuvane lWnInue fa distributed parameter, line | WY frequency

Transp.line-1

51/l 3.22

gautlsenauil  sransavialniununidn symmetric  distributed parameter L&

lumped resistance model ( (3un77 Clarke - type 13t ATP Rule - Book) %:EdJEﬂLL‘UiJ“?lmdﬁ'u

o A
5 auna

Selection Object name | Icon | ATP card | Description

" Transp. lines -1 LINEZT_1 wrp. | BRANCH | Single phase, distributed parameter
+ 1 ph type -1 line, KCLee (Clarke) model.
Transp. lines -1 LINEZT_2 o[ BRANCH | Two phase, distributed parameter.
+ 2 ph type -1.. -2 | transposed line, Clarke model.

S —

Transp. lines -1 LINEZT_3 7l | BRANCH | Three phase. distributed parameter.
+ 3 ph type -1.. -3 | transposed line, Clarke model.

| Transp. lines -1 LINEZT_6 g | BRANCH | Six phase, distributed parameter,

L+ 6 ph type -1.. -6 | transposed line, Clarke model.

i Two parallel 3-phase lines with

‘ mutual coupling.

‘ Transp. lines -1 LINEZT_9 BRANCI | Nine phase, distributed parameter,

T+ 9ph type -1..-9 | transposed line, Clarke model.
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Nonsym.lines
aelWuuuiifie an short w89 dummy, lines lufvayahgnidonds ATP fie
N9V node ‘ﬁgﬂi:yi:%’n\‘i separators @AulsV89 nonsymmetrical line gﬂﬂalw,ﬁ@

a £
(WRGUK) Meuan ATP Draw popup menu 923 3 NN9LaaN

o o

Selection Object name | Icon | ATP card Description
Nonsvm. lines * LINELC_3 wi] | BRANCH | Three phase “dummy™ line.

: c3 . .
+ 3 ph Node names only. 3-phase nodes. !
Nonsvm. lines * LINELC_6 o | BRANCH | Six phase “dummy™ line. :
+ 6 ph = Node names only. 3-phasc nodes. :
Nonsvm. lines * LINELC_9 ot | BRANCI | Nine phase “dummy™ line.
+ 9 ph 1e3 Node names only. 3-phase nodcs.

3.2.9.6 Switches

gﬂﬁ 3.23 siiauaISwitch

ATPDraw Qzd) switches Lﬁaunﬂ“ﬁﬁ@lu ATP 1% ordinary — time W30 Voltage
controlled switches , option fRSUUUAL TR diodes, valve L8z triacs Wil statistics/

systematics switches ~ popup menu 9¥U333U8AY ae i



[ Selection Object name | Ieon | ATP card | Description !
j Switch 7.1 SWITCHTC | 5. | SWITCH | Time controlled switch. !
! type O |
{
H !
Switch T.3 SWITCH_3 . SWITCH | Three-phase time controlled switch.
type O symmetric. 3-phase nodes.
Switch T.3i SWIT_3XT —1. | SWITCH | Three-phase time controlled switch.
e .
type 0 non-symmetric. 3-phase nodes.
Switch V-¢ SWITCHVC | .. | SWITCIH | Voltage controlled switch.
| type 0
Diode DIODE S SWITCH | Diode. Switch type 1. Uncontrolled.
. type 11
Valve VALVE _{lim SWITCH | Valve/Thyristor. Switch type 11
< type 11 TACS/MODELS- controlled.

TACS switch

TACSSWITE

SWITCH

Simple TACS/MODELS controlled

type 13 switch.
Measuring SWMEAS e | SWITCH | Measuring switch.
type 0 Current measurements.
Type-12 TRIAC SWITCH | Double TACS/MODELS controlled
: < | type 12 switch.
| Statistic switch STATSWIT | o | SWITCIH | Statistic switch.
1 L See ATP + Switch settings.
|
l Svstematic swirch | SYSTSWIT .. | SWITCH | Systematic switch.
| SYST
L.

See ATP + Switch settings.

3.2.9.7 Sources

Pop up mula Sources Azl item @9qa il

gﬂﬁ 324 wiadnslwATPDraw

89
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Selection Objectname | Icon | ATP card Description
DC type 11 DC1PH "Hl" SOURCE DC step source.
: type 11 Current or voltage.
Ramp tvpe 12 RAMP i SHTEE:
P ivpe o SOURCE R un.p xouAu_e
type 12 Current or voltage.

S-Ramyp type 13 SLOPE_RA W SOURCE Two-slope ramp source.

type 13 Current or voltage.
AC tvpe 14 AC1PH s SOURCE AC source.
= | type 14 Current or voltage.
AC 3-ph. tvpe 14 | AC3PH P SOURCE AC source.
. type 14 Current or voltage. 3-phase node.
Surge tvpe 15 SURGE WP SOURCE Two-exponential source.
~ ype 15 Current or voltage.
Heidler type 15 HEIDLER ¥ | SOURCE Heidler type source.
= | type 15 Current or voltage.
TACS source TACSSOUR @) | SOURCE TACS/MODELS controlled
0=

type 60 source.
Current or voltage.

AC ungrounded AC1PHUG <~ | SOURCE Ungrounded AC source.
type 14+18 | Voltage.

DC ungrounded DC1PHUG "il_ SOURCE Ungrounded DC source.
type 11+18 | Voltage.

3.2.9.8 Machines

o &
/a9Uszlnn wad electrical machine 75ltselprulie ATP Draw : Synchronous

machine s Universal machine ATPDraw a2 laiuauw machines T u s 938 back

to back machines 3 phase NIRNA A8 Y connected

jjﬂ“?i 3.25 Machine



*The synchronous machine 4 ATPDraw AN HULUEZVDINNG 5%

ﬁ/vL&IJ TACS control

lrveyamioila (Uszanaiiunas)

No saturation

g eddy current %38 damping coil

Single mass

2
[

The Universal machine 1% ATP Draw UANWOU maai’wﬁ‘@@avl,ﬂﬁ

liiase a6 lua
SM.IM uas DC Type

?Jagaau Raw coil data (internal parameter)

saturation

1 single Ainszaw coil luuaazun% (d,q)

138U option fwsuna e torque LN3bis single torque source

popup menu Mela Machines U979 item Al

Selection Object name | lcon | ATP card Description
SM 590 TACS | SM59_NC HE- MACHINE Synchronous machine. No TACS
type 59 control. 3-phase armature.
SM 598 TACS | SM59_FC ;}\Sl;f__ MACHINE Synchronous machine. Max. 8
e | type 59 TACS control. 3-phase armature.
IM 3 Autolnit IM_3AI Wy UM-MACHINE | Induction machine. Automatic
| type 3 initialization. 3-phase armature.
IM 3 Man.nit | TM_3MI T UM-MACHINE | Induction machine. Manual
\ type 3 initialization. 3-phase armature.
DC S Awtolir | DC_8AT —}“,T | UM-MACHINE | DC machine. Automatic
AT | type 8 initialization. 1-phase armature.
DC 8 Man.Inir | DC_8M1 !ﬁf)" UM-MACHINE | DC machine. Manual
VT | ype 8 initialization. I-phasc armature.
SM 1 Autolnit | SM_1AT "543; s | UM-MACHINE | Synchronous machine. Autoniatic
1 w ew e o
| type | initialization. 3-phase armature.
Yl |
LSM 1 Man.Init SM_1MI '“(ﬁl? + | UM-MACHINE | Synchronous machine. Manual
; | type | initialization. 3-phase armature.

91
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3.2.9.9 Transformers

Eﬂﬁ 3.26 WUUINRDIY N RIS N mmmm‘l@

Popup menu L&A item a9aa bl

— - )
j Sclection Object name | Icon | ATP card Description !
Sart. I phase TRAFO_S *ze | BRANCH Single phase saturable transformer.
S | TRANSFORMER
Ide. I phase TRAFO_TI i_'g'ii‘ SOURCE Single phase ideal transformer.
type 18
Sat. /Y 3 ph TRADY_3 1A% | BRANCH 3x1-phase saturable transformer.
% TRANSFORMER | )/Y coupled windings. 3-phase node.
Sar. Y/ 3 ph TRAYD_3 ¥4 . | BRANCH 3x1-phase saturable transformer.
TRANSFORMER | Y/[) coupled windings. 3-phase node.

Sat. Y/AIph TRAYY 3 -‘CIOY BRANCH 3x1-phasc saturable transformer.
7| TRANSFORMER vy coupled windings. 3-phase node.

Sat. /3 ph TRADD_3 _,,f(f} BRANCH 3x1-phase saturable transformer.
TRANSFORMER | D/D coupled windings. 3-phase node.

Sat. ¥/Y/ 3ph | TRAYYD_3 £3¢ | BRANCH [ 3x1-phase saturable transformer. 3
P %x. TRANSFORMER | win.

Y/Y/D coupled windings. 3-phase
node.

Sat. Y/Y 3-leg TRAYYH_ 3 _:(%)._ BRANCH 3-phase saturable transformer. High
M | TRANSFORMER |

IS homopolar reluct. (3-leg). 3-ph node.

Preprocessing of manufact. data.

UNUINVBY  nonlinear magnetizing U84 saturable transformer ﬁ]:g}ﬂl‘i)ﬁumz’l
characteristic 984 component dialog box Saturable transformer 3 input  window
1%%1:’1@’105: ’J%Jaﬁﬁ‘ﬁ%fu saturable magnetizing branch mmim:ﬂ@;»RMS Flag
ﬂ:%lizﬁﬂﬁﬂmmmm non-linear characteristic 5’1’Inolude characteristic’ 1% check box
anLdanu %qumawﬁ 284 component dialog box disk file Qﬂg’]\‘i 14 Include ﬁ]:gﬂl‘g

G9Tin 3 MILRBNEMIL input format 22N supported



Flux/current (/i) (5’1 flag Rms o input window=0)
U rms/ Irms (21 flag RMS o input window =0)
Include parameter C Include

o RMS = 1 ATPDraw 32fnumw a1 Fluxicurrent 1 ATP file ladalusla

3.2.9.10 MODELS

wanan standard component él%mwﬂiﬂa;’]dgﬂLLiJ‘lJ”lJENé]"JLENI@UI“I; MODELS 1w
ATP mﬂ%é‘ﬂwm:ﬂLﬂﬁi&aaﬁmmgﬁmﬁ'u syntax ez Tassamanaliuaaniusn MODELS
nszUANTIlsEneUaaE 2 Tuaaw fie

1. a;'m support file (:sup) Ml Taam sl ‘New Model’ Ium‘ht ‘Object’

2. Eﬁ’]ﬂ model file (. MOD) sﬁamsaaﬂmmw"uaa model ‘YlLL‘Y\fﬂid

g Advanced ’naaﬂuau ﬂamﬂwammnmummnumﬂ‘*ﬁ MODELS
lWATPDraw LLa:Lﬁmﬁum:mumsaﬂa model l‘mJ 18an  MODELS lu component
selection memu zLFAS Open Model dialog box %aél%mmsm’éan%amaa model file VL@T
Component dialog box 83 object ‘YgﬂLLmﬁ)zﬁ section Vadnew input ’1?1:1 § Models
msszqéw DATA tiaznislaie NODES qaugaaluzy 3.50 section Tnnilazdl 2input field fio
1. Models file a"m%fmﬂuﬁa%imaa file 85UNY ANMTUVDS model LAz

3. mﬂ% Use As §1%§Uﬂ’]5§:y mode L name lutsslun USE model As model —

name 2849 MODELS 1w ATP

input Waz output 789 MODELS taznn3louaas MODEL sz lalapsaludd lay

ATPDraw
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gﬂ"?‘i 3.27 %m@'nwa;&amaﬂm@a
3.2.9.11 TACS
gUnsm ATCS 28 ATP LABUTIAAA Qs Tomw 1 ATPDraw gntin Devices 55-57

WAz multi — line Fortran statement (  continuation) sub-menu 283 TAC 1% component

selection menu 2:Us:NBUAY item A5

51/l 3.28 Object 383 TACS



Transfer functions

ltem 13N G nwua tunisywwnalunislangnsls domain

factor 719 2 mmmsm:qvlmamdﬁ lufivasnna

Sclection Object name | Icon | ATP card Description
G(s) G(S)_NOL }J ] TACS Laplace transfer function. Order 0-9
+ No limits JT No limits.
G(s) G(S) _NAL ‘% TACS Laplace transfer function. Order 0-9
+ Named limits A7 Named dynamic limits.
G(s) G(S)_FIL ﬂ TACS Laplace transfer function. Order 0-9
4 Fixed limits .7 Fixed dynamic limits.
K K_NOL 3{_ TACS Transfer function. Order 0
+ No limits 4 No limits.
K K_NAL 1{‘ TACS Transfer ﬁlnctions Order 0
4- Named limits 7 Named static limits.
KN K_FIL A5 | TACS Transfer function. Order 0
MK - 1
+ Lived limits 1 Fixed static limits.

Sources

vx1lsenauai item @ 1T

Selection Object name | Icon | ATP card Description ‘
DC-11 DC_01 TACS TACS DC source.
L type 11
AC- 14 AC_02 @ TACS TACS AC source.
s type 14
Pulse -23 | PULSE_03 @ TACS TACS Square pulsc train.
e type 23
Ramyp - 24 | RAMP_04 (JT\) TACS TACS Sawtooth train.
| | type 24
- EMTP our | EMTP_OUT TACS Value from the electrical circuit into TACS.
D type 90-93 | 90 - EMTP node voltage
91 - EMTP switch current
92 - internal variable special EMTP comp.
93 - EMTP switch status.
Fortran 1

aaldidusnasfi K gain

{1z single phase Fortran statement 1M1%% N1gn support 1% ATPDraw &1#%3U

window icon QILEAIVIIAN

Out =

input field luaIunas Fortran faua1svas
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component  dialog boxmmsm‘éanl%éw%’umis:qmaa IF309UFASTES  FORT RAN
mmamia:gm@mlu ATP file Guaufigaun? 12 1 TACS card gﬁ%mmsnﬁ’mummu
(U521n7) 89 object (987 %38 99) lu DATA field

Draw relation

Relation Qﬂlﬁﬁaa:@{a;&aﬁaﬂmiﬁﬁa Fortran statements object
méwf:azgﬂmm?’m%ifwﬁu weazlufiBntwanansanaeds 9 a9 component msls
relation ﬁ]ﬂﬁ%ﬂiﬂﬁﬁ%ﬁﬂ Connection Lfial,aaﬂ ‘Draw relation’ 3ﬂi;1\‘i°llad mouse cursor
Q:Lﬂfﬂ‘mmﬁugﬁﬁa% waszldsunsuazsaln  click ﬂwgwwaa mouse U circuit node
Lﬂué?uﬂwgm‘%fmgwaa relation TwalinnsENIANANTA relation azaas click ijlwmwaa
mouse %38 Ne Esc

Devices

1283 Devices 1/52nauae item G961 L%k

Selection Object name | Icon | ATP card Description

[req_sensor =50 DEVICES0 3‘1 TACS type | Frequency sensor
‘& | 88.980r99

relay switch - 51 DEVICES1 }‘t"‘“, TACS type | Relay switch

88,98 or 99

level switeh - 52 DEVICES2 %@ TACS type | Level switch
\ 88,98 or 99

trans_delay - 53 DEVICES3 d TACS type | Transport delay
I's | 8898 0r99

pulse_delay - 54 DEVICES54 4 TACS type | Pulse delay
“I's' | 88,98 or 99

coni_integ - 58 DEVICESS },]_ TACS type | Controlled integrator
'S’ | 88.98 or 99

simple_deriv - 59 DEVICESY" | of = | TACS type | Simple derivative
B | gs198 0r 99

input_IF - 60 DEVICE60 A TACS type | Input-1F component
-+ 188,98 or 99

signal_select - 61 DEVICEG] L | TACS type | Signal selector
T | 88,98 0r 99

sample_track - 62 DEVICE62 1_! TACS type | Sample and track
T | 88.98 or 99

inst_min/max - 63 DEVICE63 é- TACS type | Instantaneous min/max 5
‘& | 88,98 or 99 |

Initial cond.
Initial cond 9849 ANdLsVa9 TACS 8ansaaslag INIT-T object Inttial concl mela

TACS &nwaue icon U84 Initial cond AILRAIAD LT
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3.2.9.12 User Specified

E ) User Specified % item 4 duea
317 3.29

Library

\8an Library’ 9237@ predefined user specified object LIB object ﬁaﬂaﬁﬂaya
unzluil node msls object #iwagas amiumals Include statement lu ATP file g;l%
@:Eld%hi:ﬂ track maa%a"uaa internal node 14 include file %aLLa:path 2 file §I1NNTD sziﬂu
User Specified ﬁ@?ﬁué’lwad component dialog box

Ref. 1- ph

{Ren Ref 1-pha Litana LIBREF .1 object #19 ‘dummy’ object @slugnidumulu ATP
file ?Jfgmg;mmmﬁalﬁuauﬁumﬂlu connectionlatis LIB object @9 Object aaifu 1
object‘ﬁa%ﬂu 1 phase

Files

#anan standard component pglgmmmagw User specified Object YBIFD
msl?;ﬁﬂwm: ﬁmwi é;mﬂ”liﬂ’a’m??lﬁﬂ’sﬁ‘u Data Base Modularization 1% ATP
Un@nsEUMIENILsENaunIY 2 Tuaat
1 a;'n support file (.SUP) Imj I@Ul%@i’%?a New user specified luLaJ‘hL object
2. a';ﬁd Data Base Module punch file (.LIB) s’f}aﬁlzmﬁgﬁnwmmaa object

Iué’m Advanced madéﬁaﬁ)ﬂ%{aymﬁmﬁﬁ User specified object 14 ATPDraw
LLa:Lﬁmﬁumzmumiagﬂa file 1wyl mﬂ’ﬁu

\8an ‘File’ luLsJ‘go component selectionﬁ]:ﬂi’mg Open Component dialog %\‘1 support
file 189 object i a:agﬂilu \USP directory ntian .SUP file mmwmsﬁﬁayjmﬁ Click ‘open’
icon Va4 object a:gmmmlu@aunmwamﬁwﬁmaﬁ]sﬁlﬁﬂuaé T ARi component

v o

N 5uﬁﬁagazmmm load L"IJ’]EJ{’N’%?VL@W
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3.2.9.13 Overhead line (PCH)

a=ildsunsufuunaanan 383 ATP.LCC %ﬂ@gﬂﬁ'@umﬁwﬁmﬁuagu

2R VAR ) (%

Line/Cable constant lulu/sunsuit ylamusnszy cross section UazU8YA material &3
overhead line w38 Cable lanfugiuil ATP fie AfauFRUsY 9LYN generate
Iwvhaulay ATP §1wSuUaT3 punched out put (PCH file)

lunséi# ATP Draw s1315007% punch file tAaNT uszass .LIB file aztnilaniudy

output ¥as Data Base Modularization routine

Aan ‘Overhead Line' lisunsuazuans ‘Open Punch File' dialog &atszlomivas
PCH file a:g’nﬁﬁwmﬂé ouden file anlusens was Click open ATPDraw
arudasunineuad file uaznalwiia LB file 1 \USP sub-folder 8130 uuuvas file
wazluymafenny file ‘iﬂ:gﬂa;”ldvl@ﬁ@ﬂ Data Base Modularization

iio LIB file Qm@mém‘%mﬁa icon 1849 LCC Iﬁﬂﬁgﬂa%ﬁu

</

1NN luaaun a1 92 89RIIA192993

3.2.10 Shortcut Menu
Shorteut menu a5bn access filTansUMIaauasnuwAves Object Npnlrussfign

ﬂ’\iLLﬁ@GLLQZI‘N’]% shortcut menu Yf']I@]Uﬂ’]i ne shift ﬂ"ld‘l’) Pwe Click 1!33‘1]’3'1%?]\‘] mouse

U object ¥38 NRAIVBY object Tidan lalunmmsisas

U7 3.30 dudanfinnlalushortcut menu

open ®1U1IN customization sudsznaulasnisiany component dialog

box 184 Object

cut, copy Access 1aw standard Clipboard  function
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Flip/Rotate Flipping lta8zRotating icon 484 object

Select/Unselect object Tuanana
3.2.11 Setting in the ATPDraw.ini file

ATPDraw.ini U533 option Ua4lysuns user specified tulilsunsa 3¢ startup N
option asltlsunsuilsann default wa? ATPDraw azauwnlu disk fiewn initialization file
LASHIL é'}ﬁ'gLLiJﬂmjazgﬂémmﬂ file l1Jés option variables mautTUeN default

Initialization file axpnawvnluiduduae il
1. 1w current directory
IuTsunsu directory (7l ATPDRAW.exe )

1% windows installation directory (ﬁﬂ?lagj C:\ windows)

A0

luuase directories ﬁgm:qlu PATH
Hanum file 199 NTLARISAN a:?;ugmm uaz file azgﬂémﬁﬂﬂwu file o default
a:gnﬂ%ulmj

ATPDRAW.ini file f8 standard window initialization file VLajéTadauIQUﬁﬁ@ﬁm
%%amsﬁ@ﬁL%MT‘LL@T’AUL@%E}W&JW semicolon; standard initialization file a:QﬂLLﬁa W 1
section %393NNI1 LAsE section axilsznaUaIBMAINYS 1 61 Wis AN MU legal
value 2856uts Gamiuen default setting ussraniea Tl mSuuass U suazenns

upBfiga 1 784709 ALABINTITN MUY Uae in-line comment string NN

(ATPDraw)
Parameter Rang Description
Autosave Wa/de sasallusansn Saufiu file
19950EnIEa lndd
Autosave Interval 1-60 521) autosave Interval Tuguinwasuni
Create Backup File We/da snanso/laaunsn &3 file 2925 Back up
Save Window Size Pos Wada a3/ luanansn UImIaLAZeUARS T84
window
Save Window state Wada mmm/vlsimamm TJufin current

state U839 main window



Save Toolbar State

Save Status Bar State

Save Comment line State

Win 31 Dialog Style

Save on Exit

Poly Dot

Poly Bug
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Jarda aanso/lugnansn Tufin state
faunsouinle 289 Toolbar

Warde sanso/lusunsn Tudin state
fansnsouinla vas status bar

Wa/de sansa/luaansn Tufin comment line
AFN1AB RN 995

Weda aansolusansn 130 Window 3.1

a -~ "
WazanLNY dialog

Jarda aansallusnansn Saufiu option
yaslUsunsuoensalusda U Exit

Wada sansa/lilEansn LAaaueNY extra point
YNIPUTEYBITD

I@sjmnmgmﬁ'alﬁ‘&ann&émm object
Tuvnansses
ﬁaﬂ%’umimmmaéﬁmﬁam:né’uﬁgm 84
connection 184 line v\,&lgﬂ@q{a\‘i

Wearda sansolansnsa lsnsvineuuag interal
Polylinelslunts unladyw
& 3012l AR WA UFIUSUMILER ILN I

Lﬁagnm%aummaaﬂmﬂmamumw’%a

VaUUWBVYBIIB

Y w o o -+ ! ¢ # = 5
1aFINA @l 2 daganie luswu1sn set 390 Tools/options niApiyszaUNIINL

ﬂ(‘ et ti‘ a ; ' ! a G ‘;‘: Qs
Lﬂﬂﬂﬂﬂﬂfy%?ﬂkﬂ@]“ﬂ%'it‘ﬁ'ﬂd 79319 8BIWLLNN set AGALT 1 I8 N9 2 @7 Un text

editor §12z8aNIUAN boolean

(Preference)
Parameter Range
Undo Buffer 1-100

Background Color

c1devie da, gn , Ra 1 w3 0 nvausule

Description
11UV undofredo buffers NATRUARIRILUGAHS

PUIAN 99T
FUDINUARIVAIRUIONI T mmmszqtﬁm:w

PRIF FSOANTIRVLNDDL set LITUFUAI LTI LAz



Text Editor

(Directories)

Parameter Range
Circuit

ATP

Support Files

User Specified

Tacs

Models
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K]
path 183 T1/sunsa text editor lngwmTuun L file
299 ATP aaaudsih Aa empty string (default) built-in

text editor a:gﬂl“ﬁ

Description
.} Directory 92z1537 file 2892933 (.cir)

321 directory ‘171 ATP Vls?a';’w%u (.atp)
fifivyasaindsznauanasgIu 1o support file
(-sup)

directory ?msi?g support(.sup) library (.lib) Lae
punch (.pch) file #1%IU user specified component
ﬁmﬁ@émﬂszﬂwmmﬁm Ve TACS Support
file(.SUP)

directory ?’ﬁamsg support (.sup) 48z model (.mod)
file SAwsUAIULszNoLVAI MODELS

1ae default directories AULANAIING %58 folder Qﬂmwﬁ'ﬂmgh ATPDraw

installation directory

(View option)

Parameter Range
Node Names

Labels

Components

User Specified component
Models

MODELS

Tacs

Connection

Description
mmmﬂwmmm &JBGLﬁWAIjaTE}G node

aan30/burunso Wadlfiv Component label

FAN/ lUENNIn NaLRK FIRLTENaUNNAIIN WaS
sanso/lugunsn vediu mulsznay 184
sansa/lusunsn Ve FIKYszNauNIaIEI% Vo3

TACS

usa/buEN1In Wadin connection line



Relation mmm/vl,wmmsn a9l relation line
Node Dot mmsn/vl,ummm 389L%A% node dot

. . .
Drag lcon sunsa/luaansn 1a icon laauysms TR

LR DL single component
NoData Warning sansa/lusunsanasiin vannuasn
(Fuas)vasmulsznay uaz node Waluiimadavays uazlnuayaniinnunang

a@auilsazeeniuan boolean wn 1w (Wa Ja , gn Ha, 1 w30 0)

( ATP Setting)
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Parameter Type Description

Delta T IUINTIT  time step VAY HULIIRD Twwin 289 3w

T max IUBINTI nm‘éuzgm asluUInaes g Iwg

Xopt Sness sl mH miduo lumeasinud

e lurwisued ansmisilunwieed

Ohm ‘al’mﬁ‘ll Xopt \iJ% frequency

Copt TN maiudszglunms 189 mF a1ds 0 lunsnse

173 Mstivtszgluriaenas Ohm $uNL Copt 517t

Frequency
Sys Freq TWBIUTI szuua NV DlwAwIBeS Hz
lout LR anuduas LUNIT 6 output melu time — step loop

288790 T% DA = 3 BULAINI) n 9 time step

= - J e
n3 a:gnwmw

| Plot T ANNNBd saving solution TlwLAwds file PL4 out put

A0LNTH TN = 2 ANBAINITNIN § time step

72 ’Q:QﬂL‘?JEJ%Iu file PL4

| Double LAY 1 =1 @131928Y connectivity az@miﬁmlu LUNIT 6

output file 71 = 0 azlulasslavgnidon

Q- =Y ¢ L
Kss Out LAY AURUNISANN steady state 113 LUNIT 6 output

P ") ‘a A €
file astudulilafa 0 = lufinmsRun
P 14 4 .
i = mswwwm‘%mamysm Branch flows ,switch
flowltaz source injection

=y s . .« . .
2 = WUN switch flows ez source injection



.Max out

IFUN

MemSave

|Cat

Nenerg

[SW

ITEST

ALY

ALY

ALY

ALY

AR

ALHY

AL

3= ﬁm‘v; switch flows, source injection LLas branch
flows ‘ﬁgﬂmalu column ‘ﬁ 80
m = 1 extrema a:gﬂﬁwﬁﬁ@@?;quaa file
LUNIT 6 output
iheEwiure  addional  card CRUETGRIGE
aMuAves OUT o IPUN = -1 additional card
azUsngaanan (vLaJLﬂuwaaﬁTuagu) m IPUN = 0
32138 card Tnaoanin
AIUAN  dumping w89 EMTP  memory laleis
diskilgaEugaT8sn1331a8s M1 start AGAIN gnszy
5’15@"1 =1 %GLLBT@&?M memory saving (start again)
5’1 =0 LL&@G?NM&‘J‘ memory dumping
muqmmsﬁ'@uﬁwaaﬁraa&aawmg@lumi plot
(n3 ) %da:gmﬁﬂmﬂu /O . channel w83
LUNIT4en asiuduldledia 0 = lufinsdonfiu 1 =
finsdauiuga waluswlanisugaduad  batch —
mode plot card 2 = UMITALAUIA UAZURAI
batch-mode plot card

AU BINIINRBIULLTIRES DIAN = 0 WaNuE
single, deterministic simulation ,uaﬂmﬁaa’mﬁ?u
doo1  NENERG>0 wanufignisanmn  statistic
switch %3 1 NENERG<0 wangfemsanm
systemic switch
mo= 1 a:ﬁmsﬁmﬁémﬂsm 92289 switch
Jedaraavas LUNITG m =0 azlufimsiun
Extra random delay 715 DEGMIN,DEGMAX Wiz
STATFR lu sTARUP miudululladie
0 = Extra random delay &% switch nn o)}
1= "ngﬁ random delay
1 = Extra random delay ?Ill,ﬁ&ﬂ%ﬁ'u switch

ﬂ@ﬁﬂﬁu



IDIST

IMAX

IDICE

KSTOUT

NSEED

High Re solution
Sort By Card

Sort By Group

SortByXpos
Auto Path

AR

ALY

AR

ALAY

ALHY

Boolean

Boolean

Boolean

Boolean

Boolean
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2 = Extra random delay ﬁLﬁ&ll“gﬁ"u switch
Jeannau
Benmsnszanpuas swich Al men = o
AaNgR Gaussain distribution wazman = 1wz
uniform distribution
men=  0ariimsfuwues  extrema lfs  LUNITG
§AILYN qunaslandaau men = 0 azladmsfuw
ﬂ’lil“l; standard random generator ET’\ﬂIW = 0 URAIDI
computer dependent random generator LLa‘:gﬁ’l
=1 %u7eD9 Standard random generator
faw output  Uas LUNITE  s1mSuuaazunadln
WA outputyad line- step loop (M MAXOUT>0)
5”! MAXOUT =0 print output 5’1 =-1 "Lajﬁm'sﬁm;
s dEAYaImontecarlo simulation mfidwlilada
0 =90 s]m'iaj’waaauuﬂa;&aﬁmﬁauﬁmzéwﬁu 1 =
NaLLmJm’?mﬁ'uluuéa:ﬂ%ﬂﬁgagagﬂl‘%&m (run) U
computer FaBAY%
msluas Svintage 1 (nudwlilla)
Data file @sgnifzuady BRANCA  Card naw
mmﬁu’m Switch card 82 source card
iwuqumaanéngﬂlﬁﬁum{az object \Harwue
fNaUves card ﬁwuauﬂéwﬁﬂamﬁzgmzaguiluﬁwﬁu
Susn
Object %%ie;wwgm szgniipwduauauun
Library file prialaevivlunagly  USP  folder
waciidoudu LIB u@as library file 221amla1299ny
requirement ﬁmaﬁ% 51 Path 183 library file 223z
folder Fuanenaiuwse soluls LIB waz dialog waas
mmﬁ@wmm:gﬂLtamizwmﬁﬁmmgwa ATP file
wazgansalwmsun lwvefRananafianizianzasiy

stripping off path LLa:mmqaﬁ’muéaMIml% ATP



Alalesumsunludssni reference mp Wiopnian
ANINBVES ATP file
Batch Jobx.name {amm %a‘uax‘] user specified batch job 91WIUVBY X WY
FUPAUITES job luwyvas ATP aéwamnﬁg@ 10 9%
Batch Jobx file name %8A911  Favad batch (W3a EXE) file igniduulay ATPDraw
\Fateuas Job gnidenlwuyues ATP
Batch Jobx.parameter @aLa% 3y file ﬁa:l‘t;!,ﬂué’mih ﬁau‘ﬁﬁ]ﬁ:&;’m batch job
0= lufiFe file ﬁa:gﬂéa
1
2

i file dialog ¥ Tavas file gnidan

Tavad current . ATP file name ﬁgﬂa\‘i
3 = TaVas current . PL4 file name ‘ﬁ@ﬂm
719 Standard decimal notation W&z E-format notation mmsngﬂlmﬁa =YM

JUIUIIIA boolean %dsmﬁaﬁ]@,ﬁ@,gﬂ,ﬁ@,%‘%a 0

[1024 x 768]
fle (SUAUAANTNIEY resolution UBI screen la 1 #wSawnnnnaziuinuue

LLQ:GTWLL%LJ“U 83 ATPraw main window L‘ﬁ% section %Qﬂﬁwﬁ%aﬂ 024 x 768],[1280 x 1024]

Parameter Description

Leﬁ(sgw) FNUARIYOUINUTETES window
Top(U#) @fﬁLmﬁwauuwaa window
Width(nan4) ANUNNSVBS window
Height(g9) ANUFIVBY window

A default [1024 x 768] solution fiasaannsaaliil

[Object]

Parameter Description

Toolbar WEAsWImaw toolbar 189 window wandi lusunsu Startup
Status Bar LEas WanTaustatusbar 89 window N 1 ldsunsu Startup
Comment Line WEAIWITBUCOmment line°naam:w@ﬁnaaﬁl,ﬁam:’wi’\agﬂt,ﬂm
WindowState FURDUHSYBI ATPDraw startup : 1N, Maximized or minimize

mﬁummﬂmawaﬁum boolean N1%H4A D ﬂ@,l,ﬂ@,ﬁ@,gn,m%ao
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unn 4

UUIAA Ltﬂzﬂ']‘iﬂﬂﬂ'ﬂ‘uﬂ'ﬁ'i?id'l%"llﬂdfﬂ‘illﬂ?&d ATPDraw

nnundl 3 waz 4 lenamfsmsAnnfugmnslsnusadlisunsy  ATPDraw
uazaulsrnavveslusunsusanderdoms giilalulusunsy Fanluunitaznanid
uwAauazmMsaanuuunsnasaumMslrwueslysunsy ATPDraw luszuummalinh

Tisunsy  ATPDraw  sansoasizwuss simulate  szuumstwvhlansessuy
e;aﬂﬁ“u ﬁaa?jﬂwﬁu 3¢UU Power system 3UU Power electronics 3¢Ul Electronics
WRz3TUL Control LLéluIﬂﬁamuﬁazﬁﬁﬂﬁﬁﬂmagj 2 sruuenaiude SvUL Power system

WRIxUY Power electronics

4.1 wwndaalnniTnagaunis ey asldsunss

Tusunsy  ATPDraw  Semasansolumsiessn  wa - simulate  32ULeN99
melwrla  wasdslimsunllsunsuiidanusdetalasnuesun ln  Goti3a
BTN INARBLYINAYBIMIAT LAY simulate 2aslsunsy ATPDraw lussuumia
Ty UL AU AU NS R A EN LIRS A% LLgagmmﬁ@wmmaawami

“ LA @ ' @ ' h oY - ) ) '
TOTZHNTUINWAULA TR q@mﬂa':;mﬂﬂﬂmmuummmLﬁnanavl,mnﬂuam e b

4.2 ﬂ’]iaaﬂLlﬂﬂﬂﬁiﬂﬂﬁﬁﬂ‘[ﬂﬂlﬂi&l

ﬂ’]i?’](ﬂaa‘UI‘ﬂiLLﬂi&lLi?ﬁ]tﬁ?ﬂ’]'ﬁﬂ@&@ﬂL%WﬂzizUU Power system UReI:UU Power

electronics LM I@Uma:mﬁ'ﬁzuuﬁaamwaas:uummﬁmmmmawaanja ‘ﬁmL%aﬁavL@
- o o a € Qs ! a &

LLE‘]’]%’]SJ'WHW]S’JLﬂ?ﬂz'ﬁLlﬁﬂULﬁﬂﬂﬂ%ﬁz%?%‘lﬂﬂﬁ?Lﬂiﬂ:‘ﬁ@nﬁzﬂﬂmi&l ATPDraw  WRsne

WUANSHAAIUNIZUIUNITIDU €
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ﬂ']‘a"l’lﬂﬁaﬂrﬂillﬂiﬁl&ﬂ%ﬂﬂ%ﬂd%

1, u"naaﬁﬁaazmmmmmém?aaga?iﬁmnm%aﬁavlg

2. lumsUATIHI 2 NILINMIT sasilgmsaduisandmiuwuaslonniines
AUALING

3. Lﬁ‘%mmﬁmuwamﬁmﬁ:ﬁugammmﬁ@wm@ﬂmLﬁﬂumnmﬁt,ﬂsw:i;@?w
N3ELAIRMIBU Y

P

4. ‘VTWmiagﬂfaﬂﬂﬂmmﬁwmmmL%aﬁa"l,@mﬂuammvlmu

4.2.1 nsnadaulisunsy

LS197INMINA&BUSIUL Power system  L8¥3zUl Power electronics 3:uuse 3

88NINNSNARAUAIH

A9 NN INAFBUVBISEUL Power system

f0U19NSNARALN 1

GMDINTNA T LINNNINNWISHD Element of Power system analysis 183 William
D. Stevenson, Jr. (Example 10.1) dumsinmzmmnssietunsdoualueasosmiiie
"LWVJWLL@ia:vﬁmzJLfvmﬁmmié“mwnmuawmmﬁuﬁmaﬁﬁmmgwadmjyml,ﬂm

Senmiiaesaa g

s luviwuanfl 1: fiia 50000 VA, 13.8 KV, Xd” 25%

wepsnnfialuviwwindl 2 - e 25000 KVA, 13.8 KV, Xd” 25%

‘V\ZIQLL‘LIQ\‘] - AN 750000 kVA, 13.8 delta/69 star kV, X 10%

B

&Y

@_7
@__
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MPNLATERMLTTUULUasaIe

SamuniiLaosang 6]°1Jaaawﬂ*gagjlmzumﬂaggﬁmﬁa‘i
iwdasrifialWwnuand 1
Xd",pu = 0.25 -(13.8/13.8) -(75000/50000)
= 0.375 pu
Lﬁaammmﬁm‘%@uﬁwﬁ’u 66 KV SatislsIduademuusiania 13.2 kv
Egl,pu = 13.2/13.8 =0.975 pu
iwidagrfialnvhnnaed 2 -
Xd” = 0.25-(13.8/13.8)2-(75000/25000)
= 0.750 pu
Eg2 = 13.2/13.8 = 0.957 pu

RUDLURY
ANURADANAVAIRUBLLRILDS A9

X =0.10 pu
mlufinssualnarnsznnaetasifielwiages  mesnwEImwnefaouuwm
fulaeait

Xd” (eq) = (0.375X0.75)/(0.375+0.75) = 0.25 pu
mlnsrasissain Eg Winunuansds SN LETUN WS uAne

I = 0.975(0.25+0.10) = <2.735 pu
nszuETUNs M Bsne luasesrndialWrng 1 uar 7 2 fe
(0.957-0.274)/j0.375 = -j1.823 pu
(0.975-0.274)/0.75 = -j0.912 pu

48
2"
SRR | = (75000X10°)(V3X13.8X10%) = 3137.77 A

FImnTTLRAA IS I NLART AL D
1.823X3137.77
= 5720.16 A

=
1l

2" = 0.912X3137.77
= 2861.65 A
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fhagnsmsnagauiiinunanwiisie Element of Power system analysis 183
William D. Stevenson, Jr. (Example 10.2) 1Jun1s3ia s Amnssuafun o ua b
w3ssriialnvi luuaiaas LLazlugmﬁLﬁQWaa@T

S iiaasans 9o

wisasrifialwwndfia : 30000 KVA, 13.2 KV, Xd* 20%

AUBLABINRANA : 30000 KVA, 13.2 kV, Xd” 20%

mmém‘?iagjii:w:mm‘%faa%’mna%aamﬁ%uanLmusg :10%

s‘d 1:' ok s a Qs dl g:
&JE]L@@SEJI%Q@ 20,000 kKW, Nbn1t785Wantaas 0.8 tazilusiauntd 12.8 kV

joro ¢ jo.10 ¢

3 1 ILLLAS

/ 34 IO/ g
jo.20 ] jo.20 jo.20 3 G m & jo.20

+ \l/[ \./f + :ﬁ? s I ! +
. , X

5 dQoxe X/ ) )E,

) : L

UFRINIA UaRINIa
(n) rewianaas (7) voztianaan

:1miwz%mmm@umylumaamsawmﬂa
WWaNALURAS 30000 KVA, 13.2 kV

ﬂﬁLin“ﬁLL'ﬁﬂ@%ﬂﬁg@Lﬂ@waﬂ@ Vf Lﬂwg@msaa I2VA2Y 2

Vf=12.8/13.2 = 0.9720° pu
NITURIUE | = 30000/(\/3><13.2) <39 A
nszudlnan IL = 20000/(\/3><12.8><o.8) =1128/36.9° A
= 1128/1312 = 0.86.£36.9° pu
= 0.86(0.8+j0.6)
IL = 0.69 +j0.52 pu
ussdumelueaniasiniialnnn Eg’ Ao
VE = Vf+ ussduanaseuluaoss
= 0.970 + j0.1(0.69+j0.52)
= 0.918+j 0.069 pu
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Eg =Vt + ussduanasauludun wBBResLanL AT ARt ia Ivh
= 0.918+j0.069+0.2(0.69+j0.52)
= 0.814+j0.207 pu
nssuRFUn MG ualwetasrifialnwhde
[G" = Egi(Xd"+Xt))
= (0.814+j0.207)/j0.3 = 0.69-j2.71 pu
ma3swasnseus 16" = 1312(0.69-j2.71) = 905-j3550 A
nszuadunTwSouameluwesuainesaslasia Eg” fa
Vt = Vf = 0.9720° pu
Em" = Viusssuanasaumeludunsnuidoueueiwoines
= 0.970-j0.2(0.69+]0.52)
= 0.970-j0.138+0.104
=1.074-j0.138 pu

Qr =y 6 ‘d
NITURTUNINWLDE %@1%&1 2LEBIND

[m"” = EmIxa
= (1.074-j0.138)/j0.2 = -0.69-j5.37 pu
AN939U8 INTLUR

Im" = 1312(-0.69-j5.37) = -905-j7050 A

ﬂi:LLaeﬁummL%ymTﬁ@@Lﬁ@W@aéﬁa
[f" =1G" = Im" = 0.69-j2.71-0.69-j0.537
=-j8.08 pu
AT3svasnssusdana 1f = 8.08X1312 = 10,600 A
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MBLNININARDUN 3

FansmInagaLiiinanannniisde Element of Power system analysis 184
William D. Stevenson, Jr. (Problem 10.4) Lﬁ‘jumﬁmﬂ:“;‘ﬁ’mizLLﬁ%UY]i’]%L%U‘LWﬁ%
e asrudie vl alAamsdaasesuun AN asIW

Senmniaasans e

wdasmdialWvdffia - 500 MVA, 20 KV, Xd” 20%, 60 Hz

1548@ : 400 MVA, 20 kV

AaTsEassuLdasaia
ALUR 500 MVA, 20 kV

NILURLUE = 500 MVA/(\/3><20 KV)=14.4 kA
WEBNALART = (20 KV)/500 MVA = 0.8 ohms
|Eg”| =1.0 pu
Xd” =0.2 pu
Vi =1.0£0° pu
IL = (400 MVA)/(\/3><20><103) =11.5 kA
IL=11.514.4 = 0.8 pu
3101 Eg’ = [L-Xd"+Vf = 0.8(0.2)+1
=j0.16+1 pu = 1.01229° pu
Safanaaaiu
IG" = Eg'Xd” = 1.012.£9°/j0.2
=5.06.-81° pu
Intitial symmetical rms current I%Lﬂéadﬁﬁl,ﬁ@vl,wqw\?ﬁaa
If = [e"xIbase

= 5.06./-81°X14.4 kA = 72.8 kA
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A0LWNITNARDUILUUV DY Power Electronics

ARYINNSNARBUN 1

$MOENIMSNARALRINININWISES  Computer  Exercises  for ~ POWER
ELECTRONICS EDUCATION %83 Ned Mohan Department of Electrical Engineering

081451415 1-Phase Diode Bridge Rectifier insasdiana’luil

g lload

X903 Rload

formnieesaona i
Vs (rms) = 120 V/ #1 60 Hz
Ls=1mH
Cd = 1,000 LLF
Rload = 20 (2
Snbber for diode Rsunb = 33 )
Csunb =1 UF
AT =50 S
Tmax = 50 ms
Damping resistance  Rp = 300 Q
Intitial Condition Node VD =75 V, Node NEG =-75V, Vd(0) = 150 V

'.JLﬂi’?z‘ﬁﬁ]:’lLﬂi’l;’,%(ﬂ’lﬂiﬂﬂmﬁwEMTP Nﬁﬂ?‘i?Lﬂﬁ?z%@dLL&@d@dEﬁ‘ﬂ 41
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AI08719NSNARAUN 2

Frepnsmsnaseuiiinaunanniisie  Computer  Exercises  for  POWER
ELECTRONICS EDUCATION 284 Ned Mohan Department of Electrical Engineering

dn8819%LI% 1-Phase voltage-Doubler Rectifier fhsasaana Ui

{}l‘
+ +
-
< /-v-\c
9 = {
- + Vd? Eiot:xc{
s e
cC2 /-"\C
o 2
Kt

Sewnflaesaanaluil
Vs(rms) = 120 V, §1 60 Hz
Ls =1 mH
C1 = CA1.600 LF
Rload = 80 £
Snbber for diode Rsunb =33 {2
Csunb =1 LLF
AT =50 pus
Damping resistance  Rp = 300 Q
Re = 0.1 Q vhlw C1 use C2 L"Eﬁé Steady state 1570 %
Intitial condition : Vd(0) = 300 V, Ve1(0) = 125 V, Vc2(0) = 175 V
FinmereiianzmelUsunsuEMTP Namﬁmﬁ:ﬁﬁmamﬁdq@ﬂﬁ 42
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[1LE @ OCG-~JAN=-90 18:01:47
MAMES : IRFOS ME G PoOs
NEG
Ymin, Ymax, dY/in = -4 . 0GC00E+02 4.0000C 102

Tmin, Tmax, dT7/in = 0,00C00E+00 5.00000E--02

L3500
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5.00000€-03
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fap1INSNARAUN 3

FRopNIMNINARALURINANANWIIEe  Computer  Exercises  for  POWER
ELECTRONICS EDUCATION %84 Ned Mohan Department of Electrical Engineering

¢hatnsiiiu 3-Phase Diode Bridge Rectifier f19236i3nalalil

iq lioad
—_— —

Sevniiaasasaaldil
VLL(rms) = 208 \/ 71 60 Hz
Ls=0.1 mH
Rs=1m{2
Ld = 0.5 mH
Rd =5 m(2
Cd = 500 LLF
Rload = 16.5 {2
Snbber for diode Rsunb = 33 {2
Csunb =1 LLF
AT =50 us
Tmax = 50 ms
Intitial condition : VA(0)=280 V131231 Vpos(0) = 140 V, VNEG(0) = -140 V

a € & e & a o [ ,:'
?Lﬂﬁ:"ﬂﬁ]zi}Lﬂi?i%@'}ﬂiﬂ‘iLLﬂﬁﬁJEMTP Naﬂﬁm,mw:%mt,l,ammgﬂw 4.3
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FILE : 0E-JAN-90 20:09:57
FACTOR : 0.100E+01 0.1COE+01 O.1006+O01 0.200E40!1
OFFSET : 0.000E+00 0.0COE+00 0.000E+00 0.000E+00
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= & A2 ¥ o a €
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arel1/sunsy ATPDraw 29asiamslanlysunsy ATPDraw uaad laqsih

GEN-1 £l
..
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A €
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M MeRaanmmsiAanasaa af 100 ms NN RwNNTuEd wsesidia
I daT 1 e RusuanieaLszan e 2 IMuaIno qné’mﬁwéma: steady state

nszuanaaafiesasiifialnwhead 2 SAnRuT R Anuesnin

Sl o a a & d & a y ¥
ns:LLawaam‘nq@ammsmmgdmmm:mmuw 100 ms @WNﬂ@dL?ﬂ?ﬂ?iLﬂ@Wﬂﬂ@vb
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