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TransLineCalc Tool

e The Transmission Line Parameter Calculator (TransLineCalc) is a
tool desighed to compute characteristic line parameters

— Input data: Type of conductor and tower configuration of a three-
phase overhead transmission line

— Output data: Resistance R, reactance X, susceptance B, conductance G

— Values computed as distributed, lumped or total, and in per-unit

* As a stand-alone program or as an automation server that
interacts with Simulator or from an external application
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Distributed Transmission Line Model

e Distributed parameter line

Z=r+ Jowl =series impedance per unit length/phase
Yy = g + Jowc = shunt admittance per unit length/phase

¢ = length of the line
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Distributed Transmission Line Model (cont’d)

 The relationship between the per-phase voltages and currents at the two
ends of the transmission line is specified by:
V, =V, coshyl+Z_.1,sinh y/¢
|, =1, coshy/ +\Z/—25inh /44

C
where

e zisthe series impedance

e yisthe shunt admittance

* visthe propagation constant = \/ﬂ

* Z.is the characteristic impedance =/z/y
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[1 Transmission Line Model

e Use of equivalent I circuit of a transmission line
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 The same relationship between terminal voltages and currents
in @ matrix form:

V, = AV, +BI,
, =CV, + DI,
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1 Transmission Line Model (cont’d)

e The A, B, C, D parameters are given by:

A=1+(ZZY ] B=2"

'Y Z'Y'
C=Y'(1+Z Y j D=1+
4 2

where
e Z 11 z/ isthe total series impedance of the line, and

* Y [J y/ is the total line-neutral admittance of the line, and
Y' Y tanh(y¢/2) S ._ Sinhy!
2 2 yl)2 yl
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TransLineCalc Calculations

 Three types of calculations available in TransLineCalc:

— Parameters Calculation. Computes distributed and lumped or total
values of R, X, Gand B

— Amp to MVA Conversion. Converts the limits of transmission lines
from Amps to MVA’s, and viceversa, given the voltage base

— Reverse Lookup. Given the tower configuration and the characteristic
line parameters in per unit, lists the conductors that match those
characteristic line parameter given values
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Calculations | Conductar Type I T o Ennf|guratlnn|

Edit conductors table and tower configurations

= (=] 2=

Parameters Calculation | Amp ta M4 Conversion | Reverse Lookup|

=
Results

&Input Data

Conductar Type lBittern v] #
>aner Configuration [Default VI

Line Length 10.000 % i
ﬂ_ength Lnitz

Power Base 100,000 bt

‘Yoltage Baze 138.000

Impedance Baze

Admittance Baze

Lumped Results | Distibuted Fesults I Intermediate Fesults

A= 0.75889093 Ohmz per phaze
= 5 4581041 Ohris per phase
B= 7 B482692E-05 Siemenz per phaze
G= 3.8988057E-10 Siemenz per phaze
R = 00025249345 FU per phaze

= 0.0288705R32 FU per phaze

B= 0074346244 FU per phasze

G= 7.4248856E-08 PU per phaze

Surge Impedance Loading T1.608762 bl

Mote: Calculated wzing the long-ine model of a tiansmizsion line (hyperbaolic
equationz]

[ VoK | | X cancel |

Select Conductors and Configurations Databasze ]

| 7 e
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Editing Conductors and Tower Configurations

l&__,l Powerv

| Calculations

Conductor Type | Tawer Canfiguration

Edit by Fom | Editby Table| " I ——

Eondu$ Code Word: @em
\Nev-\Save Save As Rename

Area [cm 1272000

Create a new conductor, modify

% Apprasimate Current Carmying Capacity [4) 0.00 %

Aluminur strands 45 = DC Resistance [20°C) (Ohms/Mile) 0.071450 = 0 r d e I et e a n EXI Stl n g O n e
Steel Strahds 7 = AL Resistance (25°C) [Dhms/Mile] 0.075300 =
Aluminum fapers a = AL Resistance (50°C) [Dhms/Mile] 0082800 =
Exteral dimeter [inches) 1.345000 = A0 Resistance [75°C] [DhmsMile) 0.028200 =
GMR (feet 0.044500 = Inductive Reactance (Dhms/Mie] 0.378000 =
Capacitive Aeactance [Megalhms/Mile) 0.085500 %

lﬂfl PowerWorld Transmission Line Parameter Calculator v.2

| Calculations | Conductar T}lpe| Tawer Configuration

Edit by Fom | Eit by Table| " ——

ﬁver Configuration Mamiz: [Default b
Save Save bz R EM
Values can be changed for the
Phaze w-Coordinate  p-Coordinate Carductors per bundie: 1 %
& @ 000000 = 000000 &g
L = Use Regular Spacing of | 0.710000 % m

specific conductor/tower
configuration or as a table form

B: > 1.00000 %m 0.00000 %m

@ 200000 B 000000 Epy g g
ce =" s @ Do &

0.00000 %

Diras axis Draw axis

Suyztem Information

Temperature: ~ 25.000 %?E Frequency:  B0.000 %Hz Spstemn of Units: | Mebic [S1] =
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Amp to MVA Limit Conversion

The stand-alone version displays only

three limits. When used from Simulator, The voltage base is the only input data
it will display the current 8 line limits of a

transmission line

Calculations | Conductor Type | Tawer I:::unfiguratiu:un|

| Farameters Calculation | Amnp ta MYA Corversian | Reverzse Lu:u:ukup|

‘ Current &mp Limits kA Lirnits
Lirn [ 167.348 % Amps ' . Lirn [#4] 40.000 [

[ L
[ L

Lirn [B] 261.022 = Amps Vokage Base 138000 =gy Lim(B) £0.000
Lir [C] 334E% = Amps L [C] 80.000

alivl| ]| Aliv]

As the user modify either the Amp Limits or the
MVA Limits, they are automatically converted
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Enter the Tower Configuration, line length and units,

Reverse Lookup

and per-unit characteristic line parameter values
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Conductors are listed
according to the match found

Calculations | Conductor Type | 1ﬁwer I:::unfiguratinn|
|

| FParameters Calculation I Amp tWW—'« D:unversiu:un| Reverse Lookup |

Line Length
Length Unitz
Fower Baze

Yaolage Baze

R

b

B
o

put Drata
Tower Configuration [ Default

N

|

10.000

[
I.;I'I'II

100.000
138.000
0.0054
0.03

0

0

(2 Mwiay

(2 Ky

% FU per phaze
% FU per phaze
% FU per phaze

% FU per phaze

Res \
| " Calculate Conductor % Match IR b B G

1 Ruddy {98.76 00055652573 | 0.023377337 0014367344 9.5621737E-03
2 R ail 97.956 0.0052187419 | 0.029733303 0.014483091 9.0828973E-08
3 Crane 97532 00056177647 002976035 0014403776  9.7135343E-03
4 Canary 97565 0.0054602575 | 0.023679526 | 0.014454703  9.4543503E-03
5 Cardinal 95797 0.0051609929 | 0.023426404 0014546303 9.08457E7E-03
E Ortalat 94.536 0.0045407244 | 0.02353387  0.014535685 8.5757577E-03
7 Drake 34 462 0.00B1427301 | 0.023361015  0.014301666 | 1.047147E-07
g8 Condar 94.443 0.00E1427383 | 0.030081071 0.014258426 1.0411615E-07
3 Mallard 94.337 0.0060302836 | 0.023679554 0.014332837 1.0522813E-07
10 || Cuckoo 93.895 0.00E1952881 | 0.030203413 0014285533  1.0488536E-07
11 || Tem 93138 00062477312 | 0.030364276 0014170346  1.0454812E-07
12 e a9 kAo j N AMAT7F?720 (0079720047 |0 ARRRIAT |0 RGRATHE.NA
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Interaction with Simulator

* TransLineCalc can be opened from [t
Simulator. — S O =
— Transmission/Line/Transformer options || s o -
dialog for each line in Edit Mode L —

no labels

Display | Parameters | Fault Info | Owner, Area, Zone, Sub | Cusb:uml

— Parameters tab,

S_ta‘rus Per Unit Impedance Parameters MVA L
— Click on Calculate Impedances button, ol Series Resistance () 0.01000 o
Series Reactance [X) 0,03000

Length 0.00 = Lirrit

— Select From Conductor Type and 0% Sertchoene®) 00 -
Tower Configuration.

: Calculate Haz Line Shunts Line Shunts imi
i Impedances = [ ] st

Limit

From Per Distance Impedances
Limit

From Conductor Type and Tower Configuration

[_ Convert Line to Transformer ]
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