EE 5220 - Lecture 18 Friday Feb 16, 2024

Topics for Today:

Course Info:

« Web page: http://www.ee.mtu.edu/faculty/bamork/ee5220/

«  Software - Matlab. ATP/EMTP [ License - www.emtip.org ] ATP tutorials
posted on our course web page

« EES5220-L@mtu.edu (participation = min half letter grade)

HW#6 - due latest Tues Mar 5" 9am.

Term Project - list of proposed topics via e-mail to Dr. Mork for discussion.
Formal submission to Canvas by next Monday 5pm.

ATP Simulation pointers

Transmission Line Models available in ATP (more detail on these later)

« Lumped Pi

« Bergeron

. Marti
« Semlyen
. Noda

Use of ATPDraw’s Line Constants to obtain parameters, build line models.
Use of Line Constants .lis output file to obtain detailed matrices, line
parameters, propagation constants.


http://www.ee.mtu.edu/faculty/bamork/ee5200/
http://www.emtp.org
mailto:EE5200-L@mtu.edu

ATP Simulation Pointers for the day:

Switching operations cause a step response in the system you're
simulating. If numerical oscillations should occur upon a switching
operation, it may very likely be due to a very small source
inductance. This is typical in very small Ls or very large Cs. In this
case, first add numerical damping to the small L. This usually
solves the problem.

The new time-controlled switch in ATPDraw allows many on-off
cycles of switch. If you are paralleling the older/simpler switches
(which only allow one on-off cycle) for complex operations, then a
small R can be inserted in series with the second and later switches.

Insert a current probe (internal to ATP this is called a “measuring
switch” or “metering switch”) in series with other elements if you
want to measure the current flowing into a particular node in your
system.
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Here you can see the default time-
controlled switch. One close time and one
open time.

If you need a sequence of on-off switching
operations, then you can specify them in
the Characteristic, like this. This is
particularly useful if you are simulating a
trip of a circuit breaker with multi-shot
reclose attempts.

Help




ATP Simulation Pointer for the day:

When simulating a multi-step switching operation,
switches can be placed in parallel. However, this
topology can cause some numerical instabilities,
especially with a voltage-controlled switch. To
avoid this problem, you can insert very small
resistances in series with the additional switches.
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Line Charging Example: LCC_3b.alc (Coupled-PI, 60 Hz model).

Simulation file: Line_Chg.acp LcC

..p.@—éﬁ.]—]-

20.3 km

10.0

AN AN/A A WaWAWANA
N ERYRVEANIR:IRY
\ AN T LA LA

NIV IR ANANTAA A
NYAVENVIAY AV RV,
H/EVERER AN N

Y VYV R WV
0 10 20 30 40 *10-3 50
{file Line_Chg.pl4; x-var t) c:X0001A-X000240 ¢:X0001B-X0002B[] ¢:X0001C-X0002CA

-10.0

As predicted, phase B line current is larger than A or C, due to larger capacitive
coupling to phase B. Larger capacitive effect ==> smaller input impedance ==>
higher current...

See Line Constants output log file, LCC_3b.lis, on following pages. Be sure to print
these with fixed-pitch font so that columnar data is aligned. This file is created in
atp\atpdraw\atp\ folder when you "build" the line model (from within Line
Constants parameter/dialog box, click on Run ATP).





