
EE
 5

22
0 

- L
ec

tu
re

 2
5

M
on

 M
ar

 1
4,

 2
02

2

To
pi

cs
 fo

r T
od

ay
:

•
C

ou
rs

e 
In

fo
: 

•
W

eb
 p

ag
e:

  h
ttp

s:
//p

ag
es

.m
tu

.e
du

/~
ba

m
or

k/
ee

52
20

/  
•

Bo
ok

, r
ef

er
en

ce
s,

 s
yl

la
bu

s,
 m

or
e 

ar
e 

on
 w

eb
 p

ag
e.

•
So

ftw
ar

e 
- M

at
la

b.
 A

TP
/E

M
TP

 [ 
Li

ce
ns

e 
- w

w
w

.e
m

tp
.o

rg
 ] 

AT
P 

tu
to

ria
ls

po
st

ed
 o

n 
ou

r c
ou

rs
e 

w
eb

 p
ag

e
•

EE
52

20
-L

@
m

tu
.e

du
 (p

ar
tic

ip
at

io
n 

= 
ha

lf 
le

tte
r g

ra
de

, 5
%

)

•
H

W
#8

 - 
Pr

ob
s.

 9
.6

, 9
.1

2 
du

e 
Tu

es
 M

ar
 2

2nd
 9

am
. 

•
H

W
#9

 - 
Pr

ob
s.

 9
.2

, 9
.3

, 9
.4

 d
ue

 d
at

e 
TB

A.
•

W
ee

k 
9 

de
liv

er
ab

le
 - 

M
on

 M
ar

 2
1st

 - 
a)

 c
om

pl
et

e 
re

fe
re

nc
e 

lis
t a

nd
 b

) f
ul

ly
-

de
ta

ile
d 

ta
bl

e 
of

 c
on

te
nt

s 
ac

co
rd

in
g 

to
 fo

rm
at

 g
iv

en
 in

 T
er

m
 P

ro
je

ct
 G

ui
de

lin
es

.
•

Tr
an

sf
or

m
er

 m
od

el
in

g 
- S

ec
tio

n 
11

.1
 o

f t
ex

t, 
pl

us
 le

ct
ur

e 
no

te
s

•
R

ev
ie

w
 p

re
-re

q 
m

at
ls

 o
n 

m
ag

 c
irc

ui
ts

(a
s 

po
st

ed
 u

nd
er

 P
re

-R
eq

 M
at

’ls
)

•
Am

pe
re

’s
 L

aw
, L

en
z’

 L
aw

, m
ag

ne
tic

 c
irc

ui
t p

ar
am

et
er

s
•

Ex
am

pl
e 

of
 s

in
gl

e-
ph

as
e 

tra
ns

fo
rm

er
, E

xc
ita

tio
n

•
W

av
ef

or
m

s 
fo

r v
ol

ta
ge

, I
EX

, I
R
, I

C
, λ

•
N

ex
t -

 ta
ke

 s
to

ck
 o

f a
va

ila
bl

e 
AT

P 
tra

ns
fo

rm
er

 m
od

el
s



US
R

C

X
FM

RI

R
c

I

V

I

(fi
le

 1
FX

FM
R_

ex
.p

l4
; x

-v
ar

 t)
  v

:X
FM

R 
   

 c
:X

X0
00

4-
   

  c
:X

FM
R 

 -X
X0

00
1 

   
 c

:X
X0

00
4-

   
  t

: X
X0

00
3 

   
 

0
5

10
15

20
25

*1
0-

3
-2

00

-1
50

-1
00-5

005010
0

15
0

20
0

-2
.0

-1
.5

-1
.0

-0
.5

0.
0

0.
5

1.
0

1.
5

2.
0

S
te

ad
y-

S
ta

te
 E

xc
ita

tio
n 

of
 S

in
gl

e 
P

ha
se

 T
ra

ns
fo

rm
er

R
at

ed
 v

ol
ta

ge
 a

pp
lie

d 
to

 p
rim

ar
y,

 O
pe

n-
ci

rc
ui

te
d 

se
co

nd
ar

y

























TravWave2.acp

Both lines lossless. 
Line A: L’ = 0.6; C’ = 7.3; 250 mi
Line B: L’ = 0.3; C’= 14.6; 150 mi
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Lossless, as above, simulation out to .05 s.  Receiving end never reaches steady-state 10 kV. 

Losses added, R/l = 0.2 for both lines, simulation out to 0.1 s.  Receiving end settles to 10 kV.
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