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About EMTPWorks %]
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EMTPWorks

EMTPWorks Version 2.0.2

Copyright 1986-2005 Capilano Computing Systems Ltd.
Copyright 2000-2005 IREQ /Hydro Quebec
All rights reserved

For EMTP\Works support and information, visit our World Wide Web

site at http:/ /www. emtp.com
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Q’ngMc
ScopeView

Version 1.1.2 (2004-12-07)

Data acquisition and signal processing software

Copyright 2001-2004 Hydro-Québec, all rights reserved

Creating user interface... [
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Welcome to EMTPWorks!

Continue with No Design Open

Cancel

Create a New Design from a Template

Examples...
Ereale

Open an Existing Design

C:\Program Files...amples\lightning’Lightning1 .ecf
C:\Documents and 5...ad Khazaei\Desktop\simple.ecf
C:\Program Files\E...ks\E xamples\simpletsimple. ect
C:\Program Files\E .. Examplesi\Line_Data\LTC54 ect
C:\Program Files\EM...coronatfd_gary_line\fd25 ecf

..
Browse...

Ole o0 &S a3 o 18 ey wo jo 1) j18le 5y sa b disd dasie slo Jle Examples oIS

g3 ooliil 53 paas Gl isel sl il b oles]

Open an Example File

[ air_gap_leader A
[T buck_boost_converter

[ Cable_data

3 corona

(3 Crinoline

3 dc_cases

(3 digital_electronics

3 fdbfit 0
9 fero_demo

[ IEEESSR2

3 lightning

[ Line_Data

3 load_flow

M pisections Y

e O O O O O S B 3

3

Cancel
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£ File Edit View Drawing Options Design EMIP StartEMTP Examples Window Help
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ALL LIBRARIES VI
~
Pseudo Devices.clf =1
FLL branches. cif
wfork. clf
advanced.cif
cantral.clf
caniral devices of TACS. cf
caniral functions.clf
control of machines. clf
flip flops. cff
hrvde.clf
lings.clt
machines. clf
meters clf
meters periodic. cif
rorlingar. clf
options.clf i
T2 PSS DIOCRIT
12-pulse commulation v 1
12-pulse doubling B
12-pulse firing
12-pulze firing(double pulzing)
12-pulse generator
3-phtodgl
3-ph to pos sequence [palar]
3-ph to pos sequence [xy]
3-ph to sequences (palar]
3-ph to sequences (k)
3-ph ta zero sequence (palar]
3-ph to zeio sequence [xy)
E-pulse biocking
E-pulse commutation v
E-pulse doubling
E-pulse firing
E-pulse firing [double pulsing]
E-pulse generator
Airgap
~| arrow
arrow small
- anrowhead
E=3 Circuit] ok arrowhead smal ]

23 se 5Lt | 58l o5 slaloll AllsS Caul) Coos

POWEREN.IR




S17 " EMTP L) (/'Ld ol

x

|ALL LIBRARIES

ALL LIBRARIES
Pseudo Devices.clf
BLC branches.clf
‘Work. clf
advanced.clf
control.clf

control functions. clf

flip flops.clf
hwde.clf

lines. clf
machines.clf
meters.clf

meters periodic.clf
nonlinear. clf
options. clf

control devices of TACS.clf

contral of machines.clf

=

1 Z-PUEE DIGCRINg

12-pulse doubling
12-pulse firing

12-pulse generator
3-phto dgl

B-pulse blocking

B-pulse doubling
B-pulse firing

B-pulse generator
Airgap

arow

arrow small
arrowhead
arrowhead small

12-pulse commutation v

K

12-pulse firing[double pulsing)

3-ph to pos sequence [polar)
3-ph to pos sequence [xy)
3-ph to sequences [polar)
3-ph to sequences [xy)

3-ph to zero sequence (polar)
3-ph to zero sequence [xy]

E-pulse commutation v

B-pulse firing [double pulsing)

€

|ALL LIBRARIES |

NES

Filter: | IV Preview

12-pulse blocking A
12-pulse commutation v =
12-pulse doubling B
12-pulse fing

12-pulse fiingldouble pulsing)
12-pulse generator
3-phtodgl

3-ph to pos sequence [polar]
3-ph to pos sequence [xy]
3-ph to sequences [polar)
3-ph to sequences [xy)

3-ph to zero sequence [polar)
3-ph to zero sequence [xy)
B-pulse blocking

B-pulse commutation v
B-pulse doubling

B-pulze fiing

B-pulse fing [double pulsing)
B-pulse generator

Airgap
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| File Edit View Drawing Options Design EMTP Start EMTP Examples ‘Window

Start EMTP  Examples  ‘Window

Simulation Options. ..

Start EMTP

Skart EMTP ({do not generate netlist)
Generate EMTP Metlist
Generate and open EMTF Netlist

View Scopes

Wiew Output Files..,

Help

EMTP 50
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Simulation Options for Circuit1.ecf

Basic Data I Advanced | Output | Memary ]

I™ Load-Flow solution
I~ Start from Load-Flow solution
¥ Find Steady-state solution and start from steady-state

¥ Find Time-domain solution
Main time-step (At) |1 lus =]
Simulation time: t |32 |ms »|

max

I ™ Frequency scan

Default Power Frequency ﬁ
(Steady-state and Load-Flow) 60 abh

+ The Steady-state solution is performed if at least one power source is defined (active)
for t<0.

¢ [fthe "Simulation time” is smaller than the "Main time-step” no time-domain
simulation will be performed.

More on Simulation Options

oo iludae JB L f‘;’o sl>l sl Start EMTP - -
SHlwand o 25,5 zae JS ounlin 5 SCOpeView ol >l sl :View Scopes -

Hlnl e
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JBle (25,5 Loy (s ()15 18,5 L oSl sl (BXPOIY) (25,5 LU 4 -#

2,5 Iy (s L3805 sl Jle 4 Olgioe 5 hB s

#=8 Edit View Drawing Options Design El

MNew Chrl+N
Open... Chrl+O

Close Design Chrl+w

Save Design Ctrl+S

Save Design &s... Ctrl+Shift+4
Revert Chrl4M
Examples. ..

Export... F2

Export Again Ckrl+F2
Libraries L
Print... Chrl4+P

Print Setup...

1 C:\Program Files\...\fd25

2 C:\Program Files!...\LTCSA

Exit Alb+F4

simple L.
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Simple example

Signal

Marmed signal Device Devicg name
Pats—>

RL1 Shiniq

_l_ -1/4msi0 ¢
*cq

n) A 0.57uF .
= T I ~i €&—— Description attribute

SOURCE

Value attribute

. . SOURCE
virtual connectlon—) -
J:
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»

'Works\Examples\simplelsimple.ecf - Simple1]
£ File Edit View Drawing Options Design EMIP StartEMTP Examples Window Help

Dl2dE ol 2lilolx] 2]y ] Molole|vleal +lEl#]2]]E] @)= [z

]
Signal
Device name
Marmed signal Device
Parts—2 =
SOURCE s g
+ =
et L e a— o R
v Filter
20KVRMS /9 AC naTE - —
L., L i #—— Description attribute Dataconverer A
= Eutra Frequency poi
Fixed Random Data
Input mpedance
Input Output files
Walue attribute Link
Load-Flove L
= MFLOT
< i . Fiun a caze
— = ScopeView
3 Circut] ecf [& LTCS#, ect 3 Sl Show LoadFlow B8
T
3
EMTP Simulation: C:\Program Files\EMTPWorks\E: plesisimplelsimple.net
”Ended" H ”CPU: 1.361965" =
S[QplEl'ld % Case web | Steady-State web

Ended Steady-state solution

\1' 4 I PI Nl\simple

Ready
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O ScopeView - Signals

File Edit View DataSource Graph Help

BaME D mT L »

Signals

[Data Source = | [EMTP1] simpl v =)@
vl

Signal Type ‘Branch Current
Cli@ib

C2@ib

RL1 @ik

Naormal Superimposed

Signal Selection Mode Graph Crestion———————— X Axis Y Axis Page Functon———
® singe O Multiplew ( {D Grid [JLog (D orid [Log “ 118 ’Vf;lhlone v [Bdvanced )

P

~Selected Signals

Signal Description Show | Page |
1 RL1 RL1@&@ib 1 e |
2 1 Cl@ib 1
3 c11 Cl@vb 1
4 C2.1 C2@vh 1
5 O 0 v
Plot Signals
— RL1@ib [EMTF1] — AC1@vb [EMTF1)
g
]
%
o 2o
)
K
o 0.01 002 003 004 008 "o 0.01 002 003 004 0.08
Time &) Time @)
— ci@ib [EMTPY] — @b [EMTPY]
00 0:
g” :
3 Fos
= 3
) 001 0.0z 003 004 008 "o 0.01 0.0z 003 004 0.08
Time (s) Time (5)
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I
g” H
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3 f
N H
o 001 00z 003 004 008 "o 001 o0z 003 004 0.08
Time @)

o (69, duslio glp |y lozge IS les oo SUpEriMPOsed as ;5 5l oolaiw |L 5l Jlei 5 SCOPEVIEW o 2ty 4o

PR

N\
o Bl |
o] (g b4+ o

%

C0Ed &8 DO 0T Hew

Al

\o
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— C1@vb [EMTP1]— C2@vb [EMTP1]

400

rant (2)

Cu

400

Voltage (V) x10E4

) MPLOT
File Options HELP

roup)

branch vottage

ACT
1

003

Time (2) Time (5)

sl MPLOT Lol 5] ooliczasl s zgo JS5 iules gl pgo of, =¥
FBX

ABSDIFF Search

C2@vb@!

Load Data fields
Add Data fields
v

PLOT3

PLOT

SUBPLOT

min max

Time-Domain, bas

cldocuments and settingsimohammad khazaeildesktopisimple_pjisimplem.m
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PLOT
1000 T T T T T T
— RL1@ib@1
800 — Cl@b@1
— C2@ib@1
600 - eve =
400 - =
200 =
= 0 A AAAAANNANAAAAAA
-200 -
-400 -1
-600 -
-800 - =
-1000 | | | [ | | I |
0 10 15 20 25 30 35 40 45 50
t(ms)
X 104 PLOT
6 T |
— Cl1@vb@1
— C2@vb@1
41
2 [
> 0
21
4+
_5 | | | | | | | |
0 10 15 20 25 30 35 40 45 50
t(ms)
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0
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0 10 15 20 25 30 35 40 45 a0
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|insulation Coordination of a 765 kV GIS|

- Backflashover Case
- Impulse Footing Resistance of the stricken
Tower may be represented by Ri = f(l)
- Usage of ZnO model based on IEEE SPD WG
200 kA 3/100 us - Frequency-Dependant Line modeling
Lightning Stroke

]
A ol

Network —|« 765 kV Line ’ —leAir-Insulated Substation Gas-Insulated Substation |« Air-Insulated Substation
Q_‘ rt;t T 'm Open Circuit-Breaker i
] S v " —
| T i

,,ﬁ

’: 30km 300m =i 300m é
t g

To eliminate i
undesirable reflexions +

m
Liim
il

HI -
T —
A ——at—
-]
! N
i
a et
g -
H| || [
HI | [
At

[
i T
Gas-filled Gas-filled Power
CVT 588 KV Zno ! i !
Bushing Inductive VT Bushing S88 KV ZNO ¢\ o nsformer
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Properties for FD m-phase FDline4

X

Data IIE ] Drawingl Attrihules| Help I

Frequency dependent (FD) line

INumber of phases |3 q4b

/) Time-domain model data from Line

< Select data file ]

Selected file name:
file has been selected

Frequency-domain model data from Line Data
[~ Use this model in steady-state solution (Exact-Pl model)
[~ Use this model in frequency scan solution (Exact-Pl model)

[v Save data file names using relative path

¢ For portability reasons it is strongly recommended to locate the data file(s) in the
same directory or in a directory below this design file. The project directory is the
recommended choice.

[ ok | concel |

Sl PUN abbgs o 1 Wigun aS 598 (5,135 ,L oads (asive Caand o oz Sledlbl Wb o s o) o

15903 oolatwl Lines aslbulis ,o Line Data Ll 5l wb.pun LG o) gl @

¥ R

LINE DATA
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Transmission line data calculation function

Location of data IHelp |

Location of data

" Open an existing line case data file
" Convert an existing EMTP-V3 data file

" Run an existing line case data file without opening its data

' Create a new line case

Click OK to continue

oz 5l bas oMbl Wb b jslace o)

| 0K I Cancel |

Sl g0 s |y o Slas i lg5 oo Line Data Lol 5l ool wl b

2l o lsd g sola 2 )15 lad dC Cuoglio w53 51 lhme (Jub slaws) 58 o o basole slass da lae slows
o 1o JLasl 0 Syge j0 ged oolitw | 08 i Joe SO 5L g ol b ogrge (e il lasole (soges g

Do oo oLl create a new ling case 4 35 358 0,00 4o bas Slasie
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Transmission line data calculation function 'X|

Conductor Data I Model | Line Iengthl Output uptinns] Dptiunsl Fitting ] Save and run this casel Help I

>

Geometrical and electrical data

Module | Line Model v
Units | Metric  ~

Input option IStandard Conductor data :]

Conductor Data

Number of conductors (wires) |3

Vertical Vertical
Heigth at Heigth at

tower [m] | Midspan [m]

Phase DC resistance| Outside Horizontal

Wire Humber [OChmkm] |diameter [cm]| distance [m]

(2] =Y

Additional data for Wire (1 ~

Skin effect correction
[~ Thick/Diam —
¥ None
[~ Solid conductor
™ Galloway Wedepohl

[~ Bundled Conductor

v

0K I Cancel |
D oo ol 5990 N L 4 ool oslazul Open an existing line case data file a5 5l & y5an) e jo
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X]

Transmission line data calculation function

Conductor Data I Model | Line Ienglhl Output uplinnsl Dplinns] Fitting ] Save and run this casel Help I

Geometrical and electrical data

Meodule | Line Model A
Units | Metric  ~

Input option [Standard Conductor data LI
Conductor Data
Number of conductors (wires) |14

. . . Vertical Vertical N

Phase DC resistance| Outside Horizontal - . =

Lalid Humber [Ohm/km] |diameter [cm]| distance [m] t:::g:h[::] Mi';:"pg:: ;tn] —
1 0.0450 3.556 -13.029 20.959 20,959
2 |1 0.0450 3.556 -12.571 20959 20.959
3 1 0.0450 3.556 -13.029 20501 20501
4 0.0450 3.556 -12.571 20.501 20,501
5 |2 0.0450 3.556 -0.229 20959 20.959

6 |2 0.0450 3.556 0.229 20959 20,959 v

Additional data for Wire |1 vl

Skin effect correction
% Thick/Diam [0.3636 =
" None
[~ Solid conductor
I~ Galloway Wedepohl

[~ Bundled Conductor

5o oz Sledbl L8 laol save and run this case <5 o cledbol +15,5 o)1y 5l . ceui—slo |, oz SleMb| 5

oo Tun this case ... au 35 S5 o 3 Sl LN 5T Wguny a5 058 oo 0,53 (€CF ) )b Lol bB e
ROWAIN o[V P I B VIP USRS S I SR W EIRCESI 1) IR A E R OO I SR VEPUL S0 P | QPR

Transmission line data calculation function X

Conductor Datal Mudell Line Iengthl Output nptinnsl Dptinns] Fitting Save and run this case lHeIp I

Options for saving this case and generating model data

In order to generate model data it is necessary to save this device data into a Case Data File which will be automatically
submitted to the Line Data Calculation program.

It is also allowed to save this case without submitting it to the Line Data Calculation program.

Before choosing to run this case, the user must provide a valid Case Data File name. The previously entered Case Data File
can be reused if it is shown as available. The Case Data File contents are related to the data format required by the Line
Data Calculation program.

Generated data is available in a model data file created by the Line Data Calculation program.

For the "CP m-phase” device it is possible to load the generated model data into the device forms using the "Load data from
file” option.

For the "FD m-phase” device the model data file is selected directly in its data forms.

Save this case

Current Case Data File name (it will be overwritten or created when you click OK):
No file has been selected yet

™ Run this case to create a model data file for the selected line model

YA
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Conductor Datal Model | Line Iengthl Output nptiunsl Dptiunsl Fitting ~ Save and run this case IHEIp I

Options for saving this case and generating model data

In order to generate model data it is necessary to save this device data into a Case Data File which will be automatically
submitted to the Line Data Calculation program.

It is also allowed to save this case without submitting it to the Line Data Calculation program.

Before choosing to run this case, the user must provide a valid Case Data File name. The previously entered Case Data File
can be reused if it is shown as available. The Case Data File contents are related to the data format required by the Line
Data Calculation program.

Generated data is available in a model data file created by the Line Data Calculation program.

For the "CP m-phase” device it is possible to load the generated model data into the device forms using the “Load data from
file" option.

For the "FD m-phase” device the model data file is selected directly in its data forms.

Save this case

Current Case Data File name (it will be overwritten or created when you click OK):
C:\Documents and Settings\Mohammad Khazaei\Desktop\l_lin

¥ Run this case to create a model data file for the selected line model

Data will be generated when you press OK

__inputfilename : C:\Documents and Settings\Mochammad Khazaei\Desktop\l_rv.dat
__outputfilename : C:\Documents and Settings\Mohammad Khazaei\Desktop\l_rv.out

__FD line model file name: C:\Documents and Seftings\Mohammad Khazaei\Desktop\l_rv.pun

nK I ™ aneel

Sgad ol |y alol>.pun s select data file cuod ;o ,las 5,90 o> FD L CP Jow jo )lg5 oo (95T

f
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