EE 5220 - Lecture 19 Monday Feb 19, 2024

Topics for Today:

Course Info:

« Web page: https://pages.mtu.edu/~bamork/ee5220/index.htm

«  Book, references, syllabus, more are on web page.

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

« EE5220-L@mtu.edu (participation = min of half letter grade)

HW#6 - due Tues Mar 5"
Term Project milestone 2: reference list and table of contents (outline) of

project work by Tues after spring break.
Use of ATPDraw’s Line Constants to obtain parameters, build line models.
 Transposition issues
*  Double Circuit lines
Conductor Sag, NESC guidelines for minimum clearance
Weather-affected changes in parameters
Use of Line Constants .lis output file to obtain detailed matrices, line
parameters, propagation constants.
«  Obtaining the .lis file
* Interpreting the matrices
« Phase matrices
Sequence matrices


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

Typical Spacings and Clearances in a Substation

See up-to-date NESC to verify !

Voltage Level Min Conductor Spacing Min Switch Spacing Ph-Ph Min L-L Min No. | Min Min
Phase Bells at | Cable | Bus

KV (L-L) | BIL (kV) | Cent-Cent | Ph-Gnd | To Grade | Horngap | V Break | H Break | clearance | Deadend | Size | Size
7.5 95 1'-6" TY5" 8' 3 18" 2'-6" 7" 1 #2 Yo"
15 110 2' 10" 9' 3 2' 2'-6" 12" 2 #2 Yo"
23 150 2'-6" 12" 10’ 4' 2'-6" 3 15" 3 #2 Yo"
34.5 200 3' 15" 10' S' 3' 4 18" 4 1/0 Yo"
46 250 4' 1'-6" 10’ 6' 4' 5' 21" 4 1/0 Yo"
69 350 S' 2'-5" 11 7' S' 6' 31" 5 1/0 Yo"
115 550 7' 3'-7%" 12 10' 7' 9' 53" 8 4/0 Yo"
138 650 8' 4'-1" 13’ 12 8' 171 63" 10 250 Yo"
161 750 9' 4'-10" 14’ 14’ 9' 13’ 72" 12 350 1"
230 900 171 6'-v%" 15' 16' 171 16’ 89" 14 500 1"
230 1050 13’ 7'-3" 16’ 18’ 13’ 18’ 105" 16 750 1v4"
345 1300 15' 8'-5%%" 18’ 20' 15' --- 119" 19 - 2"
500 1800 25' 12 --- --- 25' --- 24 - 4"

765




Line Charging Example: LCC_3b.alc (Coupled-PI, 60 Hz model).

Simulation file: Line_Chg.acp Lce
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0 10 20 30 40 *10-3 50
(file Line_Chg.pl4; x-var t) c:X0001A-X0002A0 ¢:X0001B-X0002B] ¢:X0001C-X0002CA

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).
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