Introduction to ATPDraw
version 5

e Introduction to ATPDraw
 Layout and dialogs

e Main menu options
 Transformer modeling
 Machine modeling

e Multi-phase circuits

* Vector graphics

« Grouping

« Models
 Lines&Cables modeling
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Introduction

ATPDraw Is a graphical, mouse-driven, dynamic
oreprocessor to ATP on the Windows platform

 Handles node names and creates the ATP input file
pased on "what you see is what you get”

e Freeware
Supports

— All types of editing operations

— ~100 standard components

— ~40 TACS components

— MODELS

— $INCLUDE and User Specified Components
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Introduction- ATPDraw history

Simple DOS version
— Leuven EMTP Centre, fall meeting 1991, 1992

Extended DOS versions, 1994-95 T

Windows version 1.0, July 1997

— Line/Cable modelling program ATP_LCC BPA
— User Manual Sponsored

Windows version 2.0, Sept. 1999
— MODELS, more components (UM, SatTrafo ++)

— Integrated line/cable support (Line Constants + Cable
Parameters)
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Introduction- ATPDraw history

 Windows version 3, Dec. 2001
— Grouping/Compress
— Data Variables, $Parameter + PCVP
— LCC Verify + Cable Constants
— BCTRAN
— User Manual @ version 3.5

 Windows version 4, July 2004
— Line Check
— Hybrid Transformer model
— Zigzag Saturable transformer

* Windows version 5, Sept. 2006

— Vector graphics, multi-phase cirucits, new file handling
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ATPDraw main windows

_"E} ATPDrawy E@
Ma| n menu — Edit  Miew ATP  Library Tools  Méindows Web  Help
Tool bar—— U & -H A | 9 7y A F APLPEES ©EIE A m v
. Selection | Simulati i
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ATPDraw node naming

"What you see Is what you get"

« Connected nodes automatically get the
same name

— Direct nOde Overlap nodes connected nodes overlap

— Positioned on connection :

- Warnings in case of duplicates and 7 T
disconnections -

« 3-phase and n-phase nodes Conmection
— Extensions A..Z added automatically \ o
— Objects for transposition and splitting D 1 e
" 1 'I T = w
— Connection between n- and single I\
phase Transposition Splitter
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ATPDraw Component dialog

r Component: RLC3 @ﬁ
Attributes
Editable
data ~_| DATA, LINIT WALLIE ~ | | NODE PHASE NAME _/Node names
values s s u al ‘ BUST ] (red=user spec.)
L_1\A mH 2215493 ouTY 1 BUSZ
C_1 uF 0
R_2 Ohmsz ]
L_2 mH 22.18493 Used for
C.2 uF 0 L —" sorting
Windows L Ohms 0
Clipboard ~{ L_3 mH 2218493 i Label on
support \ o - L—" screen
“5 Copy  [ZjPaste ~ | ] Resst Order 0 Label 22.2 mH /
Cornrient; < Comment in
Branch ATP file
output ~| et |
Rpc—— sern | rettoare.
Edit local K
definitions y
Icon/help/ \r Edit dafinitions | | e || -~ || — \ ngh_ |
pos/name/ precision
units
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ATPDraw capabillity

e 30.000 nodes

e 10.000 components

e 10.000 connections

e 1.000 text strings

 Up to 64 data and 32 nodes per component

 Up to 26 phases per node (A..Z extension)

e 28 phases in LCC module

e Circuit world is 10.000x10.000 pixels (user; 25-400%)
« 100 UnDo/ReDo steps
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Files iIn ATPDraw

* Project file (acp): Contains all circuit data.

o Support file (sup): Component definitions. Used only

when a component is added to the project.

— Standard components: ATPDraw.scl
— User defined components: Optionally in global library

o Data file (alc/bct/xfm): Contain special data
— Stored internally in data structure
— Optionally in global library

« Help file (sup/txt): User specified help text

— Global help stored in sup-file or /HLP directory (txt file)
— Local help created under Edit definitions

‘ Edit definitions + %
LY
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All standard components:

| EEEmm— ]

——————

All available compaonents

‘f%

wie JE0

'CC 1-28 phases

Template Section
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[T
[
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File| Edit  Miew

j MNewy

(= Open Ctrl+0

ATPDraw File options

% Sawe Al

04 Clase
Close All

* Project stored in a single binary file (*.acp) T Impor

ﬂ’__’, Export

« Entire project stored in memory and ATP-files are | sewentie
. . i=§ Print
written to disk on demand. Prin Setu

« Make ATP files under the ATP item. ==
e Sub-circuits can be imported/exported.
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Edit| View ATP  Library  Tools
- - Unda Open Component Ctrl +2
ATPD Edit opt
raW I O p I O n S %]a Cut Chrl +3
Sy Copy Crl+C
Paste Chrl +4
. _*g Duplicate Ctrl+D
 Multiple documents X Dol
. . . Select *

— several circuit windows A EitTex CueT
. . . Sk FRotate R Ctrl+R.
— large circuit windows (map+scroll) . (- —_
. . A Elip Ctrl+F
_ grld Snapplng Hy Copy Graphics Crl +4t
. . .. |°"‘*<>¢»~ Rubber Bands Ctrl +B

o CerL“t edltlng Tia Cornpress

. =% Estract

— Copy/Paste, Export/Import, Rotate/Flip, O Edtsroup s
Edit Circuit Ctrl+H

— Undo/Redo (100), —

— Compress/Extract (multilevel):
* Merge a collection into single icon, select nodes and data
— Edit group
* Dive down into the groups’s content and inspect or edit
 Edit circuit; go one level up

— Windows Clipboard: Circuit drawings, icons, text, circuit data
— Rubber bands
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Wiew | ATP  Library  Tools
Status Bar
Comment Line

Side Bar

ATPDraw View options R

SY ZoomlIn  MUMPLUSS
4= Zoom Out MUM MINUS

o4 Centre circuit
 Turn on/off side bar and status bars j kit :
e Customize main tool bar Sek CircutFant

Wiew Qptions..,

e Zooming
e Centre circuit in window
* Lock the circuit for moving («child» safety)

o Default view options: (e Option: |
Show Zoom [%]

| Mode dots 100 -
Mode namesz
Drag aver info Mode size [%]

| Red caolar default 100 -

| Branch output
Grid points Circuit size [%]
Lock, circuit 100 -

(0K J| Hep || Zpply | [ Applal |
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OTP | Library  Tools  Windoy
g Settings F3
EF run &TP F2
ATPDraw ATP option S
aW O p I O S Sub-process (3
13 Output manager Fg
. . A Edit ATP file F4
e Settings (Important!) ] View Ui il s
. . . . . 34 Find node Fé
— Simulation; Time step, cap/ind units, frequency scan o Find next node -
— Output; printout control, auto-detect error messages @ Optimization
Line Check
— Format; Sorting, ATP cards r——
— Univeral Machine, switch and Load flow settings run ATP (file) Ctrl+At+0

— Output control, variables ($Parameters)

o Output manager (lists all outputs, Find and Edit)
e Inspect ATP and LIS file

e Optimization (writeminmax object function to optimize
variables, GA, Gradient, Annealing methods)

* Line Check (calculate sequence parameters of
multiple transmission line segments)

e User customized commands
WavwLBLRanG M Hans Kr. Hgidalen, NTNU-Norway




Library| Tools Windows ‘Web  Help

L_j ATPDraw,sd p} A [E
|T

=] Templates on disk » | "} Mew User Specified
¥ Syncronize ¥ | 54 EditUser Specified

™3 New Model Sup-file

ATPDraw Library options ==

E Mew Model Mod-file
& Edit Model Mod-file

 New objects
— User specified

— MODELS (but this should better me made from Default Model in
the Selection menu)

o Edit objects

— Standard; Edit the ATPDraw.scl component selection. Not for the
average user as the file becomes overwritten in a new installation.

User defined help can instead be added as text files in the /HLP
directory.

— User specified (requires an external DBM file) and Models
e Synchronize

— Reload standard icons from ATPDraw.scl (turn an old circuit into
vector graphic)
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Tools| Windows %
a4y Bitmap Editor
% YWectar Editor

ATPDraw Tools options =
Bitmap, vector graphic and help stand-alone editors. - .

. A Edit Text Ctrl+T | |
i DraWIng tOO|S. " Draw Line ' |
A% Drawe Arrow | '
1 Draw Rectangle : [E=R(ECE =X
. . e L A
 Options (Important!) & omwpicwe | 250 -7 -
- Behind components
. Genel‘a| ATPDraw Dptions @
General| Preferences | FilestFolders | View/ATP e ]
 Autosave and backup Undofieds
« Save ini file on exit Buffers: 10 5
— Preferences rolors |
Background: | \Window w | | Cusgtom... |
* Undo/redo steps
. Frograms
d L|nk to ATP and D|Ot Tt editor: Bromsze. .
. ATP: CAEEUGTTVATPDrawhrunatp. bat Erowze...
_ FIIeS&FOlderS Armnafit. C:hatphUtitharmafit exe Browse...
o Default folders incl. Flot program: - C:AEEUGT D4WPlat<y s Plot<dwin.exe Erowse...
ATP folder Windzprn:  CAEEUGTOWATPDrawswindsyn, exe | Browse.. |
°

www.ntnu.no \\‘ | oKk || save || Load | [ ey | | Her |[NENIUBN[CIRWEW,




Windows | Web  Help
E Tile horizantal
(] Tile vertical

% Cascade

ATPDraw Windows options _ =

Ca Map Window

Exa_dgn.acp
* Arrange multiple document windows e e

CHEEUGIDNATPDrawProj
e Show the Map windows

CHEEUGITVATR Draws Proj
« List all circuit projects loads and select active project
window

£F ATPDraw [E=8(EoR(F>=)
File  Edit View ATP  Library  Tools  Windows Web  Help

i o
OF-HE 2% |9 A & APPLrRESE|w Map =
&b Exa_dgn.acp o || = [ 2R &k CHEELUGITWATPDraw\ProjectshExa_. | = || B || &2

¥ Lightning position, 100 m fram 500 m long lin

L

&b CAEEUGLIWATPDrawhProjectshbea_.. | = || & |[ 528 | | &b MaPro Jkt\ATPDaw\D elapmen... [ || &3]

G I <
"
= = = C . { } . "4l E Initz
Zig-zag b T2
Regulation transfarmers .—@—. I

transformers ZM0d11y0

11,3106 kY 10,700,693 kv ]' Il
S S Windswn i

4 .2 4 3

MODE: EDIT Modified Registered
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=

eb| Help

Harnepage
Wiark off-line
Edit account

Urregister

Download circuit

ATPDraw Web options

SlCrele

Upload circuit

Foderate
 Register at from ATPDraw
e Direct access to MySQL databases from ATPDraw
« Upload and download of circuits.
— Direct support (one click + provide information)
— Author cited both in ATPDraw and web-page.
r Upload active circuit @ﬂ
Topic: Author; Register ==
Gzeneral *  |Hans Kr. Hgidalen Update vour contact information or change password
KE':.-'WDFE'SI Mame: Company: Counkry:
induckion mokor, pwm, grouping HTHU HORWAY M
. e-mail: Telephane (+cc):
Title: hans hoidalen@elkr aft.nknu.no
Exa_4an
Mew password: Do MOT use your secret door-opening password herel
Describe conkent I:SE.-ar'l:hal:ﬂE::I: bk The password is encrypted in database at atpdraw.net,
\ \ . but given in plain text in the atpdraw.ini fils,
Illuskrates the usage of induction motors (universal - Confirm password: v dth it reictar ATPD
machine approach) and primarily grouping of the F— £ TIEEETHNE PAssWAr i register ATFLTan an
mechanical load and the pulse width modulated source, | TMJE 1B EETSLSES A M 2E et P EUATER:
In the PWM source the TFORTRAM objects are used ko | = Update Help
have a model independent on node names, This enables

copy of group.| =

www.ntnu.no [ pbad | b | " Hgidalen, NTNU-Norway
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Download and contribute

 Download dialog with sorting and search options.

e Upload your own cases to assist other users

— All cases are moderated.
— Contributor cited both in ATPDraw and on www.atpdraw.net

ﬁ =earch and Download | = || (=] ||i&|
Topic: Keyword: Comp|Case:  Conkribukor: COrder by MySCL database Show results

arvy - aleldpl * any « Time newest |?| 1-6 |?|
id Title Conkributor Uploaded kevwords raking downloads  wersion

] Exa_dqn Hans Kr. Haidalen 12182012  induction motor, pwm, grooping (0 (00 1] 5.0

5 Pt Hans Kr. Haidalen 11112012 IGET converter, nMOS, BIT-pnp, 0 (00 7 i5.0

4 MOSFET _Tesker Hans kKr. Heidalen 1112012 MOSFET transistar, niMOS, pMoS0 (0 1 5.0

3 IGBT_Tester Hans Kr. Heidalen 1112012 IGET transiskor, nMOS, BIT-pnp, 0(0) 3 ‘5.0

z BIT_Tester Hans Kr. Heidalen 1112012 Bipolar junction transistors, BT, 10 {0 4 5.0

1 all Hans Kr. Heidalen 10/22/2012  standard component libray 0oy 3 5.0

Exit Double-click in grid ko download, right dlick to see content and rate contribution Help
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Help
&9 Help Tapics

On Main wind o
i About

ATPDraw Help options .5 =

Copyright & 1334-201 2
MTHUASIMTEF, Maonway

e Show main help
* Local help inside every dialog
* About with web registration info

L%) ATPDraw for Windows Help

E I

Hide: Back Forward Print

Contents Igdexl Search

= m Getting Startted
What is ATPDraw?
ATPDraw files
Mews in ATPDaw
Frequently asked questions
= [E User Interface Objects
= m Main Window

2] Library menu
2] Tools menu
z Window menu

| 2] Status bar
3 @ Circuit Window
| ¥ @ Customizing Compaonents
Open Connection dialog
Cpen Text dialog
Output Manager
Optimization dialog

Map Window
¥ @ ATP Settings Dialog

Other corrections/updates in version 5.8:

Web-connection to MYSQL database at www.atpdraw.net. Possible to easily upload/download cases for sharing knowledge.
Discussion forums. Requires registration of ATPDraw software.

MNew Paste options for component dialog Data Grids. Not only paste raw data into fixed positions but use the Data Names for
pasting similar data.

Mew Synchronous machine model type 58/59 with support of up to 4 masses. User control of cutput and external TACS
connections.

MNew line-voltage 3-phase probe. Select A-B or A-C convention.

2] Overview e Branch voltage probe changes from large resistor branch voltage to true voltage difference.

(7] File menu ¢ Inclusion of MODELS in groups. The UseAs name is brought out as part of the attributes of the mother object. Internal

[7] Edit menu MODELS will get UseAs names with a _n postfix. Also fixes bug where thename of Models were not visible in the Compress
9 _np 9 p

% :'_’?; menu = dialog.

i menu

Right click for rotate is removed (Shift has to be pressed), instead context popup is shown (more standard Windows
behavior). Beginners have difficulties with unintentional rotate.
Edit group dialog changed. The user must actively check "Set Order and Hide" button for the changes to take place. A new

2] Help menu choice "Set data of member type’ is added. The user can select a component type in the group and perform commen data
[2] Web menu editing of all of them simultaneously.

%?dplbme“” o Hybrid Transformer: Extended to 4 windings with support of zigzag. Initial support of 4W. not fully tested.

H oolbar

Hybrid Transformer: Enhanced fitting of frequency dependent winding resistance.

Hybrid Transformer: Core settings options for final slope added.

BCTRAM: Scaling of auto-transformer losses corrected. Corrected node-naming trouble (single-phase transformer conncted in
3-phase circuit).

LCC template and section. New option ‘template” added to LCC objects. When this turned on the object just holds the model
but not the length. The template has to be used by a new object called LCC section (LCC_) which carries the line section
length.

Support of png-images in components. Better zooming and scaling of images.

m

Graphical pre-proceszsor to ATP
Bonneville Power ddminizgtration, 54
v. B co-gponzored by EELIG

and Schheider Electric, France

Frogrammed by H. k. Haidalen

Registered at vy, atpdra, net
Web username and password

D

Windows version and enhancements by
0. G. Dahl, Dahl Data Design, Monway

www.ntnu.no
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User’'s manual

 Documents version 5.6 of ATPDraw (269 pages), pdf
o Written by Laszlo Prikler and H. K. Hgidalen

e Content
— Intro: To ATP and ATPDraw + Installation
— Introductory manual: Mouse+Edit, MyFirstCircuit
— Reference manual: All menus and components

— Advanced manual: Grouping/LCC/Models/BCTRAN + create
new components

— Application manual: 9 real examples
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Output manager (F9)

e Gives an overview of all output requests in the circuit
e Stay on top window

o Lists output in same order as in pl4 file
— Volt/Power Branch, Volt/Power Switch, Volt Node

— Curr/Energy Switch, Curr/Energy Branch
— SM, TACS, MODELS,UM

 Goes into User Specified, Additional cards, and

= Output Manager
 Find+Edit

Tvpe Fraom To Fird

Pos MEG
volt B NEG POS Edit
wolt 1 W3
curr 5 w0001 VA, Help
curr B wxoooz Pos

Cancel

curr B pPos MNEG

curr B MEG POs QK

Hans Kr. Hgidalen, NTNU-Norway



Statistical tabulation

e Addition to output manager

=, Qutput Manager ['._||E|rg|
Statistical tabulation control <
1 4
Type Fram To oy Puscaling  Group Find T
power B EMNDA Fi 0 . s D
power B ENDE I 0 Edit ! p S@ lcc 1ccSylce . lcc
—_— 1~ /_ \ 4 X \ 4 _\ - x g
power B EMDC F 0 _ T | ¢ STAT ¢/ 'l | | | | | | |
Preswvicw ) !

power B BEGA Fi 0 e =
powier B BEGE ] 0
power B BEGC Fl 0
wolt M MIDA 14563 1 @ Text Editor

File Edit Characker Done Help
wolt M MIDE 145e3 1

| 1. 45ESHMIDA HMIDE HMIDC BEGA BEGE BEGC EHDA ENDE EHDC ~
walt MIDC 14523 1 —4 1.E6 ENDA ENDE ENDC BEGA EEGE CONT.

—4 1.E&6 BEGC 3z
walt I BEGA 145e3 1 :
walt b BEGE 145e3 1 1:1
walt I BEGC 145e3 1 [‘5_<
walt I ENDA 14523 1 ATP Settings X
walk M EMNDE 14523 1 Simulation | Output | Switch/LIM | Format | Yariables
walt B EMDC 145e3 1 Swaitch study Uriversal machines
energy B ENDA lef 2 Shatistic study Iritialization
energy B ENDE 186 z Help Systematic study [ ] ) Automatic
energy B ENDC let 2

Murn. = ) Marual

energy B BEi34 let 2 Cancel
energy B BEGE 166 > - Switch controlz i
energy B BEGC 1e6 z = - 15w |1 @5l




Optimization module

Gradient Method
Genetic Algorithm
Simplex Annealing

Select variables (with limits)
and cost function

Loops ATP (serial/parallel)

Writes back final variable
values

Solukion

Method
iaradient Method v

Extrema |46400.518:

Max iker |10

iaradient Method settings

eps_u |[1e-4 delta ¥ (0,001

B, Optimization

Yariables

Wariable rlinirmun Maxirmum Best fit
w1 20 1344313725491
Mone
‘REACT \
Ohbject funckion Solution
M w Method Extrema (46365, 320
MinMax Genekic Algarithm w Maz iker (10
() Minimize Genetic algorithm settings
(%) Maimize Population {100 Crossover_P (0,98
Resalution | 5-bits s | Inwersion_P (0.1
Selection |RndTourn: s | Mukakion_P (0.1
[ conti Preserve Fitkesk Rival counk |5
ankinue

Solukion

Methiod Extrema 46397956
Simplex Annealing W Max jker (100
Simplex Annealing sektings

Population |4 Ftol (0,001
Mukation P (0.01 rakio 0.5

Max climbs |2 beka 0.5

Paramekers=0: Melder-Mead Simple:x
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Example I: Resonance coll tuning

How to set the coll to 10 % over-compensation?
1: Define reactance REACT of coll as variable

2. Define CURR as a local variable
3: Add cost function to neutral voltage

4: Run Optimization
5: Divide REACT by 1.1

B Optimization

Yariables
Y ariable Finirum M airmum
CLRF. 1 20
Cbject Funckion Solution
ML " Method
Min M Gradient Method v
() Minimize aradient Method settings
() Maximize eps_¥ |le-4

Run Exit

X| | ATP Settings

Extrema |46400,517:

delka ¥ (0,001

Coo N ) o ]

Simulation | Output | Format | Switch/UM || Load flow | Wariables
FPARAMETER zethings

MakE WALLE .
CURR 13.42539
REALCT 24000 /SARTIAJ/CURREA A

Mumber of simulations: |1




| atest news version

 Power system tools

— Phasors, power and RX calculation with DFT

— Plot phasors
— Distance and differential relay trajectories

0.0

;UE
pas
=]
T8

Harmonics
abcdrms
abclseq
u abcZphr
Load PQ
uiZ R
ui2PQ
uiZPQ 2ph
Watt meter
Relays b
Write phasors
[ & view Charts » | B [
Legend
Phase &
1000 Phate B
Phaze C
Zaone 1
Zohe 2
750 Zaone 3
: line imp.
H-asls
mir;  -25
50.0 mas: | 150
| log scal
-axiz
mir: 25
250 mar: 100

[ log scale
[ &dd (000 7] 15t quad

-25.0 0.0 25.0 50.0

75.0 100.0 125.0 150.0
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L atest news version 5.9

Internal parser (TbcParser)

— Assign a global variable to component data. Can be a function of
the simulation number; KNT in multiple runs.

— Alternative to ATP’s $PARAMETERS. Almost transparent except
for the logical operators.

— Benefit; allows parameterization of all data also those involved in
Internal calculations (source amplitudes and phase shifts, line
lengths etc.). Relaxed restrictions in the @FILE and @[] syntax.

e Sidebar shoutbox
— Chat with all online users.

e Synchronous machine improvements
« Plot window enhancements
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L atest news version 5.8

 Hybrid transformer further developed (4 windings,
zigzag, enhanced core settings, new R(f) options)

 New synchronous machine 58/59 with multi-masses
and output control.

 LCC template. Cross section in a template object,
length in a new LCC section object referencing the
template. Optional single phase view of LCC section.

« BCTRAN corrections.

e Grouping of MODELS. UseAs surfaced.

 Enhanced voltage probes.

« Web and MySQL connection. Upload/download, forum.
o Support of png images. Far better zooming of images.
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Hybrid transformer

Hybrid transfarmer : XFRR
Structure

Extended to 4
windings

Mumber of phaszes 3

. Mumber af windings | 2 A |
Y, D y AUtO, Zlgzag Tupe of core | 3-leg stacked - |
. . Test frequency [Hz] 50
N eW WI n d I ng D ata based on Ind.  Fesz. Cap. Core
Sequence Design param.
L. Test repart a o a
SpeC|f| er Typical values

Data

Core node select

Inductance | Resistance | Capacitance [ Core

Fl N a_I S I (@) pe Performed &t [7] Average cunents [ Inaer Relative dimensions
sec A Zern zeq. available Tialete Ratioz ref. leqg & Length
- [ Delete - IS0 || UiEE &ng
enhancements positive sequence @290 [MyvA)] Yoke 1.75
Final slope Vol [2] | Loss [k lav (%] -
La= 0 ! 75 831 00s
pu of Lps
[] Estimate 87.5 nes on Initialize
. 9375 1436 017 -
&dd final zegment La . i
100 1786 0.31 S
10625 2265  0.57 [ 2 Configurat |
Configuration || ||
Copper loss : .
W
¥
enhancements
@ B~ sartf @ L~ b P w Parn Area Length
HHE?;"[E] LHEFQ]S Order: 0 Label: Cammen R yoke  Jwdw (314
0 | )4 | | Cancel | | Impaort | | Eupor

R atings & connections

Frirn.
L-L waoltage [kW] ik
Power [bWiA] 290
Connections by
Phaze shifts 1]
MNade names

YWinding sequence
Core-nner-auter

)

Sec.

230

150

Ext. neutral connections
Hide core nodes




New synchronous machine

« Manufacturers
Input similar to UM

o Support of type 58
e Multi-masses (4)

General | Field curent | Maszes | Dutput

Hhdazzes 2 = | Masz EXTRS HICO DSR DsD DSk
RotorE: 1 =1 04 0o3 oo 50 0
Exciter@: 0 = |2 0.1 .0z 1] 100 0

e Output control

General | Field current | Mazses | Dutput

Angle Speed  Torque

714 @110 [C1IkD [] MFORCE 1 g
7B 13 16 [ MANGLE Miiiz
JIC 1o ka7 TEG

WF [C]IF TEXC

 Dynamic TACS
output (5)

Aftributes

DATA
Freguency
Power
Yaoltage L-L

Polez

......................

......................

Componert: Sk

UMIT
Hz
(4%
kMrms
Z*PP
pu

pu

pu

pu

_‘E'—i”‘ Paste ~ | ] Reset

WalLlUE o
G0

1000

10

4

0o3

1.3

0e

012

—

Field current | Mazses | Output

BTACS out
2 =
A000

I

ztate

[lp LG
[deg]

‘| Edit defirtions

Time conztants
Open (@ Short

| Delta connection
Type 58 [phasze]

HNODE
BUS
FOWER
EXFD
ExOUTY
ExOUTZ
ExOUT3
ExOUT4
ExOUTS

Order: 0

FHASE

Label:

Farallel operation

HAME

Hide

LCancel

Help
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LCC template/section

System tpe
M arme: KL | Template

|Enn:h:using Fipe v| #PH: 8

 LCC object has property Template Numer of caes:

— If ‘on’ the object becomes a dummy component not written to the ATP-file

Template and name

« New LCC section reference by Name. « T
— Holds section length. Single phase option. 1 single phase layout Setlengthin icor
« Complicated railway study where new approach is useful:
LcC ection Section 2
@ATl X ] 160_m1 1790w
PL® N ° N @”_?’.\H -
RL PLRL \ém@ ° L@@ GI‘OUp
. e =y %%[ . J content
GRP GRP | GRP ' GRP GRP I :I RAIL
L8 LS et L 1 &«
‘o S I T N A e L
P-2.737 - 23 ¢ d ko
a2 S PSP S eSO N PN SN Y ] PO S R
RAIL 60000 m 2496 m L mohm  160M 965 m< 825 m




Web — page and forum

AC resistance of pa x EIEEE Hplore - Search x ¥ @) Vacancies - ernploy % ¥ [IN| Saker | Oversikt| S5 %

| o cRanel ¥

| s Atpdravenet /locall

&= C M [ wwwatpdravenet/discussionphp

[ ATPDraw

ATP Draw

The graphical preprocessor to ATP
Electromagnetic Transients Program

Log out

My account
Hans Kr Haidalen

Home  Slides  Mews Help EEUS  Download  Cases  Forums  Administration

Discussions on how to use ATPDraw and ATP

Tips and tricks

Keyword Author Saort by

ﬁJ SRS Search by keyword | |any E| Time newest El

Show & - 7 of 7 Previous

-ﬁ | How to program an integral calculation, published Oct. 26, 2012 by martin.mannone
Dear users,

thanks and regards,
MODEL 2ph-Seqol2

DaTA FREQ {DFLT:60} --Frecuencia del sistema
OMEGA {DFLT:2¥PI*FREQ} --Frecuencia angular
PERIOD {DFLT:1,/FREQ} --Periodo

INPUT IA,IB,IC, --Entrada de sefales corriente instantaneas
QUTPUT 10,11,12 --Salida componentes simetricas de las corrientes

WAR =0,v0,m 1yl =2, w2
INIT
=0:=0
w(:=0
#1i=0
yv1:=0
=0
vzi=0
EMDIMNIT
EXEC
0=

Hello, T arm would like to do a MODEL to find symmetrical components (10, 11, 12 and 0, V1, V2) following the indicated in the attached file,
At the moment | write the following code but i dont understand how | have to write the intregal shows in file, So, any help regards this issue i will be greatful

m




Embedded Windsyn

* Direct support of Windsyn features
— ATPDraw has embedded induction machine fitting with

Comment;

Rator: [wiound

I Edit definitions

Component: UMIND

Aftributes
DATA, IMIT
Frequency Hz

Yaoltage L-L ke

Power hp
Speed Tpm
Power factaor coz [phil
Efficiency pu

Slip %

Start curr. pu

Model | Startup | Dutput

b

W

W

entire data arid Order |0

Moment of inertia; | 65.66

Damping factor: |5

WALLIE | | NODE

a0 BLS

10 ROTH

1000 TORQUE
1500 MEUT

04 STATOR
n49a TRO zources

unit;

PHASE
AEC
ABC

AEC

& H

Label:

kam™2

hAkE
BUIS
ROT
TR

MOT
TROS

[ ] Hide

extended user control (incl. Tmax fitting)
— Convergent gradient method for fitting cost function
— More flexible start-up, output control and T/w plotting

H, Induction machine fitting

Input Entered Adjusted
Power Fackor 0.9 0.9
Efficiency 0,95 0,98
Slip [%] 1 1.843
Zurrent skark & &,
Torque stark .65 0.65
Current raked 1.0 1
Mazzirmumn torque 2.5 2,853
Cage factor: |0

I’ Ok l ’ Cancel ]

Weight

1 Rs
1 ns
1] am
1 ar
1 R1
1 Rz
1] a2

Rated torque: |4741.567

Cugbpuk

pu

ChimyH

IREEEES 0.174199

0.053736 0.052156
3.3373682 1.251614
0.053736 0.052156
0.0158974 2.289034
0.0 0.0
0.0 0.0
[rm]
Plok ] ’ Help

aK [

LCancel
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Windsyn in ATPDraw

* Windsyn relaxes the fitting of the slip while ATPDraw
now offers this as a part of the cost function

* Windsyn does the fitting iteratively without adjusting the
stator resistance when slip, efficiency or power factor
becomes different

* Bug fixes (hp conversion, round-off error, mechanical
vS. electrical power, motor vs. generator efficiency)

e The TACS section made smoother with less variables
(KVAR, KWAT, PUVT, PUTM, Slip)

* Only relevant nodes presented in the icon (no field
voltage node, only rotor winding node for wound rotor)

 No need to rerun the fitting when the type of
Initialization or compensation/prediction change
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Example

e Create double-cage IM model

m = 0 .. = Induction machine fitting

- Input Entered adjusted Weight Cukpuk puU ChmH
3.0 | Torque [pu] Power Factor 0.9 0,783 1 Rs 1,238828
20 A Efficiency 0,93 0,974 1 #s5 0069449 0.023193

/ Slip [%] 1 0.697 0.01 Em 1.843059 0.617172

10 Current skart & 6,113 1 iy 0069449 0,023193
0.0 Tarque start 1 1.006 1 R1 0.047356 4.9654 1

Current raked 1.0 0.951 10 Rz 0.009116 0.956439

L0 / Maximum torque 2.3 2411 0 ne 0.056472 0.015859
il Cage Factor: |1 Raked torque: |4680,207 | [MNm]
3.0 Omega [pu] I’ QI l ’ Cancel l l Plak l [ Help

0.0 0.5 1.0 15 2.0

* Tuning of weight factors required to get rated current.
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Machines

« The following types are supported

— Universal machine r@F
— Type 59/58 synchronous machine T
— Type 56 induction machine 1@-

« Embedded, adapted Windsyn support

— Manufacturer data input @c
— Start-up facilities
— Embedded controls (exciter, governor)
ﬁ Governor control - l — | (5] |&I1
v
xRﬁ‘Ef Valve /ﬂﬂ T
Plo 1 |5 1 K X, |l+s-I, | ™
— 1+s-T [ + (2 R, 1+5-T, 1457, ?
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Type 56 machine

 |nitial support in ATPDraw

— Improvements required (TACS control, combination with UM)
 Brand new versions of ATP and PlotXY required

 More numerically stable (phase domain)
e Limitations on the mechanical side and in rotor coils

Type UM 1
56 o < —— ] <
T Z [
é S
TACS
LUNIT =
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Transformer modeling

e Saturable Transformer

[ BCT L
« BCTRAN 38
 Hybrid Transformer XFMR
QAL
e |deal %r‘lg |
¥ )
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Saturable transformer

Zig-zag

: G

e Zigzag supported B9 v
T
P DY
Frirn. Sec, Tert, °
U [v] 211 123 iy
R [ohm] 0064133 0000149 B.EE-B °
L [mH.ohm] [1.2260045 0.00973 000331 ES r
Coupling |2 j|D ﬂ|“|’ ﬂ 7
Phasze zhift |"I2 |33':I j|ﬂ ﬂ = = - o
01=0 A= 0 v Jegeore 1150 1 iy
FiO)= |0 F“:'=| E1Z W 3-winding x o
e
Bl
s,
L le

www.ntnu.no Hans Kr. Hgidalen, NTNU-Norway



BCTRAN

« Automatic inclusion of external magnetization characteristic

BCTRAN: M:\Prosjekt\A TPDraw\Developmentiversjon50MitpA\BCTRAN. pch E|
Struichure: Ratings
HY LY
Mumber of phazes |3 vl
L-L waltage [kv] |432 |15

Murmnber of windings |2 - |

Type of core

Test freguency [Hz] A0 Connections |Y ﬂ | D ﬂ

v AR Output W Auto-add nonlinearities Fhaze shift [deq] 30 x
[T Eut. neutral connections

Power [Mya] | 290 290

XFMR

Factory testz

Open circuit ] Short cirn:uit]

v Y
BCTRAN & (3

hd Performmed at LY | Connect at LY 'l [ Zem sequence data available
80 positive sequence
[ALL ‘” “ W ) ‘c“ ) ﬂ ) Yol [%] Couarr [%] Lozs (KW |
Iy W] W) Y]
50- I 1 I M 75 0.05 83034
) [ S Y N R 875 011 118,818
20- | I T
% /\ /4\\ | Fozitive core maagnetization Yiew/Copy
-10- '\ }‘ ! T | " Linear internal {* Euternal Lm " Ewutermal Lm |l Rm " Bm " Lz * Le-flus
e I N R A R N A I e .
| | |l N N Order: |0 Label | | T Hige
- I \[ I \[V \['V
| | | I Comment; |
'707 t t t t f
0.00 0.02 0.04 0.06 0.08 [s] 0.10
(file Exa_16.pl4; x-var t) c:X0004A-LV_XA  c:X0004A-LV_BA Ok Cancel Impnrt E:-:ptlrt RunATE View + |:l:||:l_'.-' o HE||:I
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Hybrid Transformer model - XFMR

 Topologically correct

 The model includes:
— an inverse inductance matrix for the leakage description,
— frequency dependent winding resistance,
— capacitive coupling,

— and a topologically correct core model with individual saturation and
losses in legs and yokes. Triplex, 3,5, shell-form cores.

— Fitting to test report data, given relative core dimensions.

e The user can base the transformer model on three

sources of data:

— Design parameter: specify geometry and material parameters of the
core and windings.

— Test report: standard transformer tests.
— Typical values: typical values based on the voltage and power ratings.
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— Core representation

« Attached to the fictitious N+1th winding

« Topologically “correct” core model, with
nonlinear inductances representing >
each leg and limb “ LrioR

— Triplex

equation and relative lengths and B L >R,
areas.

« Fitting to Test Report
Ay

Ro
3
Lo
Ry
— 3-and 5-legged core w’

* Flux linkage-current relation by Frolich L
y

Ry

Ly
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“} ATPDraw - [Moname_acp] g@
S n a S h O t S «gh File Edit Wiew ATP Lbrary Tools Window Help - & X
[ e 8% 22| =] =|m=3] | =0
"~ l A
Hybrid transformer @ SIhig @
Shructure Ratinigs & connections
Mumber of phazes 3 Prirn. Sec.
Murber of windings | 2 v| | LL voltage k] 52
To of e [5489 stacked ,] Fower [MWa] 290 290
Test frequancy [Hz] B0l Connechons ' ]
D ata bazed on Ind. Res. Cap. Come Fhase shifts 0 A0
D'ezsign param. p p P p MNode names Hw_= LW =
Test report a a a v
_ - - ) - winding sequence .@ [T] Ext. neutral connections < | B
Typical values core-inher-auter [ Hide core nodes
Cata MODE: EDIT Modified
Inductance | Resistance | Eapacitance| Core |
Performed at Average currents Relative dimensions
Sec *  []Zem seq. available Fiatios ref. leg | Avea Length Z/MC's PlotXY plot M=%
positive sequence @290 Y] roke |I|_54 15 500
< 2 (Al
Walt [%2] | Lozs [k lav [%] - Outer leg 054 25 375
7h XN 0.05
2504 ----
arh 1Ma8 011 Ipitilize o
9375 1436 017 ]
YWiew fl
100 1786 |03 04
10625 2265 OET sl
-3754
Order: 0 Label: Comment; [TTHide | ||-s00 . ; ; ; ;
] 10 20 an 40 80 mg 6O
Cfile XFRM pl; x-var t) coXO017A-KO0148  cO0TE-XO014E X001 7C-H0014C
’ Ok ” Cancel H Impart ” Expart ”Edit defin.] H |:D| 5—;| ﬁ| Fiar] copy ‘ B
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Line/Cable modeling

Type
" Bergeron

« Pl

* Line/Cable Constants, Cable Parameters © M
— Bergeron, PI, JMarti, Semlyen, Noda(?) e

" Moda

 View
— Cross section, grounding

e Verify

— Frequency response, power frequency params:-

Line Check
— Power freq. test of line/cable sections

Hans Kr. Hgidalen, NTNU-Norway




Line Check

 The user selects a group in the circuit
« ATPDraw identifies the inputs and outputs (user modifiable)

. ATPDraw - [Noname.acp] H, Line Check Definitions

+&p File Edit Wiew BRGM Library Tools  Window Help
D‘ B| B ‘ﬁh| Settings... F3 g E?,‘ |:||.ﬂ Input Dutput
L run ATP F2 MHode Circuit MHode Circuit
Edit ATP-File F4 1 1
Edit LIS-file Fs IM1A 1 OuTiE 1
Make File As.., IN1B 1 auTic 1
Malke Marmes
[ 2, 2 OUT24 2
Find node Fi&
Find et 7 [MZB 2 OuTZ2B 2
S— : : [MZ2C & auT2c 2
Line Check (group)
Edit Commands. . add | Delete | add | Delete |
Plok Crrl+alk+0
ﬂ%ﬁ%ﬁ%ﬁ%ﬁ Freguency: |50 [v Exact phazor equivalent
oK | Eaneel Help
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Line Check cont.

« ATPDraw reads the lis-file and calculates the series impedance
and shunt admittance

S elf b atLial |
—Pozitive zequence zelf and mutual impedance —=er zequence zelf and mutual impedance
ahmkm Linel LineZ Line3 ohmkm Linel Lingz Line3
Linel -0.002+j0.0013 LineT 01189+ 016
Linez -0.002+0.0013 0.0567+0.3511 Line? 01189+ 0.16 0.2219+0.7531
—Pozitive zequence zelf and mutual admittance —em zequence zelf and mutual admittance
hiF A Linel LingZ Line3 riF Ak Linel Line2 Line3
Linel -9.E-4+0.00149 Line1 -3E-8+0.0119
Linez -9.E-4+j0.0019 9.7E-8+9.6604 LineZ -3E-g+0.0119 -4 E-7+ B.897
Calculated at 50 [Hz] Admittance Lnit Scale Lemgth: Length units————
™ Polar coordinates ’71" wF & vF & us O onS ’71"' Mone Aength © *factar I-I— ’717 e 0 fmiles
QK. | Feport | Help
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LateSt neWS, Version 5.0 available from October 2006
Sponsored by BPA & EEUG

 Vector graphics
— Improved zoom

— Larger, dynamic icon; RLC, transformer,
switch...

¢
— Individual selection area thcoi L

¢ MUIti-phase nOdeS —_— :'CC ICC r>( =L(‘C
— 1..26 phases, A..Z extension Il I 11

— MODELS input/output X[1..26] Hg—ﬂ%zg%
pd 2 pd

y

— Connection between n-phase and single phase '
— 21 phases in LCC components

1

 New file management
— Project file follows the PKZIP 2 format. = ’?% .%E%NEG
Improved compression. acp-extension. PULSE 4| |4 6 5|2
— Sup-file only used when a component is e T 6phase o )
created.

— External data moved from files to memory.

— Individual, editable help strings for all
components.
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Vector graphic editor

Shapes (line, rectangle,

polyline, polygon,
ellipse, arc, pie, bezier,
arrow)

Text
Nodes and frame

Inspect by element id or
layer

Edit point, drag, edit
values and properties

Arrange, rotate/flip
Grouping for move/copy

ﬁ Wectar graphic editor
File Tool  Done
[ Undao Cut

h Cut

33 Copy
=y Paste
_‘g Duplicate

Ctrl 3
Ctrl+C
Ctrl +Y
Ctrl+D

Copy to Metafile Ctrl+yif

i@y SelectAll
Delete All

_}":‘3' Zoorm In

_}E:' Zoom Out

H# Mode grid
Arrange
Flip & Fotate

MMode: Select

Ctrl+2,

Chrl+I
Ctrl+0

Modified

C:
o &
c:-..SEZ.
S E T
= O Q
0+

Ll Bringup Ctrl+Pglp
» L4 Senddown  Ctrl+PgDn
4 Bring to front Shift+Pglp
33y Send to back Shift+PgDn
— i L
3 9
L | Z
25 2 full Lawyer info

*  Show layer:

Edit element

[E=H(EER (===
All ~ ¥ Modes
Fram
a

Froperties

Properties
Kind
Yizible
Layer
Pen color
Fen style
Pen width

Brush color

£ || Brush style

Angle

Walue
Elipze
True

1]

240

_ Solid
1

240
Clear

1]

[=]

Frame

Frame P Py
Topleit  [EINNI 20
BottormRight 20 20
External 17 10
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Example 1

e Single phase to 3-phase connection

H, Edit connection E@EI

O I d : N eW: B Phazes |'| - Colar
qjg(‘)i: o F>(o_%m Phase index |'I A - I
|CC |CC
o-ﬁ- $ -ﬁ-o 'ﬁ' - 'm‘ Latel |1
Help
v Phazelabel onscreen
[ Hide

e The Splitter carries Transpositions the single phase
connection not.
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Example 2

o Multi-phase groups

H—ZE 125 1E§
éi—/\ . 'E 'E 'E AC 'PU*Li(E)S
T | 2 2 = Y -
P33 7%
NEG
PULSE 4| (4 3| |6 5|2
e n

« New component: Collector
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Extended probe capabillities

o Steady-state performance

e Reads the LIS file

— Monitor 1-26 phases
— Display scaled steady-state values

Dpen Probe @ 1 496
#Phases  Monitor: Steady-state On screen é I -
1 SRS - Mane
B2 o | Curr/Pow
O3 Curr. phagn:nr
Hide D-4 FPower P+
E-H = | Scale 4.714 @) Curr. Armpl.
FI
&dd current node 0
i=1.495867-175.558
| 0K | | Heb | s=-21E-5+1.02£-4
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Grouping

e Select a group (components, connections, text)

e Click on Edit|Compress
e Select external data/nodes

Compress Group
Objects

RESISTOR / Tarque
CapP_110

RESISTOR

ACIPH A

Drata
Aveailable:

MHodes
Sevailable:

To /BUSMG

Added to group:

w5 | |RES
— |
o+
<< | |Amplitude

[ Maonlinearity

Added to group:

e

L

. ,x'x_r'x;ﬁ
£ L

Cancel

Group name:

|Mech

[~ Keepicon o
[con

i Bitmap
f» “ector

[ Auto poz

0 o

Poszition:

2 - .

21
L1

4
2] &
o

-
-]
-

Wigwe ATP  Library Tool
) Undo Gridsnap Crrl+2

£ cut Chrl+

=3 Copy ChrlC

] .

=% Duplicate Crl4+D
Clear Del

‘%; Copy Graphics  Chrl4+W

Select L
A Edit Text Chl+T
Sl Rotate R Chrl+R
®|GROUR A7 Rotate L Chrl+L
mech ]
Ak Flip Chrl+F

Rubber Bands Ckrl+B

_ormment...

Data with the same
name appear only
once in the input
dialog

Double click on name
to change

Nonlinear
characteristic
supported
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Example Create 3-phase MOV

A
=

www.ntnu.no

Compress Group

Objects Drata K
MWLIMRES / #2 Wiazh / 1.1EE vy | |¥flash
SPLITTER Tdelay /1 Yilazh Cancel
MLIMRES / #3 Jump /00 G .
YSEAL /0.0 . [P nam=:
— 1 |I'-1I:IR-“3F'H
fufuly
i=" Bitmap
[w Add nonlinear [v Monlinearity i echor
Modes -
Ay ailable: Added to group:
v |
To/GROUMD — 1 | |
Positian:
44
JE—— |2 -
210
14 -4
2 -3
34 7
45 6
Group: MOV3PH X
Attributes l Cha[acrteristic:l
DATA LMIT VALLE HMODE FHASE MARE
Wilazh Yolkg I 3
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Example — Induction motor

 Induction motor fed by a pulse width modulated
voltage source

e External mechanical load

« TFORTRAN components in TACS $11..9, $D1..9
(group becomes transparent and possible to copy)

DATA UMIT WALLE
HINPUT 2]
HDATA, 1
DATAT 791.2

(2.0%$I1 .GT. $12)-1.0)*$D1/2.0
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Models

£ M r efault mode
« Select Models|Default model e
« Edit the Models text ——— |
b odel; ol e, Use Ax Record
 ATPDraw reads the Model text and identifies the circuit
components with input/output/data
[ Information @ﬁ
[ . | Medel successfully identified
- Lndp:ll::;:; Output=2, Data=2
i Yes || Mo || Cancel |
o

Multi-phase nodes (26) and indexed data supported
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Example

e Multi-phase Models

MODEL]
fourier

¢ d =]

MODEL FOURIER
INPUT X --input signal to be transformed
DATA FREQ {DFLT:50} --power frequency

n {DFLT:26} --number of harmonics to calculate

OUTPUT absF[1..26], angF[1l..26],F0 --DFT signals
VAR absF[1..26], angF[l..26],F0,reF[1..26], imFI[1..26],
i,NSAMPL,OMEGA,D,F1,F2,F3,F4

1
132/11.3
HVBU .
| = * él—’_ Y Ve Regulation
= A transformers
132kV 22.2mH 11.3/10.6 kV

www.ntnu.no

5uH 5mF
& aaas
c
T
0.0265
) Diode
Zig-zag bridges
transformers 5uH 5mE
ZNO0d11y0 ° g
10.7/0.693 kV 4 7% 3
& lee ¢ +—J__;’
_ 0.0265
-
T lee 0
16
12
8-
4]
0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 [s] 0.10

(file Exa_14.pl4; x-var t) m:X0027E ~ m:X0027G ~ m:X0027V  m:X0027Y
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Example — Transformer tester

ATP Settings X
¢ POCket Calcu |ator Simulatinn] Elutput] Switch/ Ll b ] Fnrmat] Fecord “anables l
. $FPARAMETER zettings
e RMS and Power calculation NAME  VALUE ~

o TTester: Averaging, printout e

W

® Text Editor - E
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FOR p:=1 to np DO
gﬁ:ls;;:gﬁﬁﬁ?ﬁﬁi;%p]mpma 87.5003664 .17121764 131.434758
g Pow: ~Pow+AP[p]/Ps 93.7503926 .220581306 151.751037
W) —: TF t o owrec: 100.000419 .35109472 173.603833
IF t:=2#recip(FEEQ) AND Flag=0 THEHN . . .
L T illvelt. ' curr.' ' Pow) 106.250445 .743208151 196.896531
oy ENDIE 112.500471 2.85953651 221.288092
EHDHMODET w

lans Kr. Hgidalen, NTNU-Norway

1:1




