PowerWorld Transmission Line
Parameter Calculator Version 2

Introduction

The PowerWorld Transmission Line Parameter Calculator (TransLineCalc) is a tool
designed to compute characteristic line parameters given the type of the conductor and
the tower configuration of a three-phase overhead transmission line.

The parameters computed are the resistance R, reactance X, susceptance B, and
conductance G. These values are computed as distributed (per unit of distance),
lumped or total (for a specific line distance), and in per-unit.

PowerWorld provides TransLineCalc as a stand-alone program (.exe file) and also as
an automation server that can run from PowerWorld Simulator directly or from an
external application (.dll file).
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1 Features

1.1 Calculations

Transmission Line Parameter Calculator Version 2

The following controls are part of the calculations section:

1.1.1 Parameters Calculation

This section is to enter the necessary data to compute the characteristic line parameters
that are shown in the Results panel.

Input Data
Conductor Type:

Tower Configuration:

Line Length:

Line Length Units:

Power Base:
Voltage Base:

Impedance Base:

Admittance Base:

©PowerWorld Corporation

This is the combo box that lists all the conductor types
available in the Conductors table. To add, remove or edit a
specific conductor and its characteristics, see Conductor
Type section below.

This combo box lists all the tower configurations available in
the Tower Configurations table. To add, remove or edit a
specific tower configuration, please go to the Tower
Configuration section below.

This is the value of the distance of the transmission line.
The units are miles when using English system, or
kilometers when using the Metric (SI) system.

The line length units specify the measurement system to use
when entering the line length. The options are English
system or Metric (SlI) system. The final and intermediate
results will also be shown in the system specified here.

The system voltampere base in MVA.

The line-line voltage base in KV.

The impedance base in Ohms. This value is automatically
computed when the power base and the voltage base are
entered or modified.

The admittance base in Siemens. It is also automatically
computed as the inverse of the impedance base.
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Transmission Line Parameter Calculator Version 2

Lumped Results

When all the input data is entered, the results automatically will be displayed. The
values for R, X, B and G are shown in two different sections, one for actual total values
per phase, and one for Per Unit values. The Power Surge Impedance Loading is also
calculated.

Distributed Results

The values in this section will be displayed automatically too when all the input data is
entered. The values for R, X, B and G are shown in actual values per distance units per
phase.

Intermediate Results

The intermediate values calculated to compute the R, X, B, and G values are displayed
here. The computed geometric mean radius and geometric mean distance are shown
in the Distributed values section. The characteristic impedance and propagation factor
are displayed in the Lumped values section.

Note: To see the specific calculations used in this program, see the Calculations
section, at the end of this document.

X PowerWorld Transmission Line Parameter Calculator v.2

Caleulstions | Conductor Type | Tower Configuration

Parameters Calculation | Amp to MyA Canversion | Reverse Lookup

Input Duata Results
Conductor Type v q | Lumped Results | Distibuted Resuls | Intermediate Resuls |
Tower Configuration _F)efault w [F2 075609093 T
Line Length | 10.000 E" mi |%= 54981041 Ohims per phase
: = = |B= 7.8482692E-05 Siemens per phase
Length Units Engish b |G=  38988057E-10 Siemens per phase
Power Base 100.000 E: MyA
oltage Baze 138,000 E: kY ) ) -
|R= 0.0033349345 FU per phaze
[a]
ImpedanceBase [ 190440 73] Ohms %= 0028870532 PU per phass
Admittance Baze 0.00525 E: Mhios \B= 0.014346244 PU per phase
- - |G= 7.4243856E-02 PU per phaze

5 urgeul rnped.:anu:e“Loading l ?:"I ..BDSl?S2 l M\-’A

Mote: Calculated using the long-line model of a transmizsion line [hyperbolic
equationz)

[ ../ 0K l l x Cancel l ’ Select Conductors and Configurations Databaze ] ’ ? Help

Figure 1: Calculations Tab
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1.1.2 Ampere to MVA Limit Conversion
This section converts the limits of the transmission line from Amperes to MVAS, given

the voltage base, and vice versa.

Transmission Line Parameter Calculator Version 2

) PowerWorld Transmission Line Parameter. Calculator v.2

Calculations | Conductor Type || Tower Configuration

Parameters Caloulation | Amp to kYA Conversion | Reverse Lookup |

Current Amp Limits

Lin() [188.286 (] Amps
Lim(B) |271.340 ';:f A
Lim(C) [355.614 l: Amps

[ o Ok ] ’xcancell

M

Yoltage Basze

B Limits
Limfa) | 45000 [ mva
[ E5000 (s Mya

[ o000 laf Mva

138000 ey Lim(B)

Lim [C)

[ ? Hep

l Select Conductors and Configurations Databasze l

1.1.3 Reverse Lookup

Figure 2: Amp to MVA Conversion

Use this section to do a reverse lookup of the conductor, given a tower configuration
and the characteristic line parameters in per unit.

Input Data

Tower Configuration:

Line Length:

Line Length Units:

©PowerWorld Corporation

This combo box lists all the tower configurations available in
the Tower Configurations table. To add, remove or edit a
specific tower configuration, please go to the Tower
Configuration section below.

This is the value of the distance of the transmission line.

The units are miles when using English system, or
kilometers when using the Metric (SI) system.

The line length units specify the measurement system to use
when entering the line length. The options are English
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system or Metric (Sl) system. The final and intermediate
results will also be shown in the system specified here.

Power Base: The system voltampere base in MVA.

Voltage Base: The line-line voltage base in KV.

R: Resistance in per unit per phase.

X: Reactance in per unit per phase.

B: Susceptance in per unit per phase.

G: Conductance in per unit per phase.
Results

When all the input data is entered, click on the Calculate button to display the results in
the table on the right. This table will compute the characteristic line parameters for each
of the conductors in the data base, using the input tower configuration. The conductors
will be sorted according to the match of their characteristics line parameters results with
the input characteristic line parameters.

X PowerWorld Transmission Line Parameter Calculator v.2

Calculations _Conductor Type | Tower Configuration
| Parameters Caloulation | Amp to b Conversion | Reverse Lookup
Input Data F_!esult_s :
Tower Configuration _.Default vj . Conductor % Match  [R # el
i Cl0o0 am 1 |Rai 44619 |0.0052187419  0.029
_ : 3 2 |Ruddy 44581 |0.00S5E52579  0.029
Renathinks Engish B8 3 |onolan 44355 00043407244 0.029
Powier Bass 100.000 F;E MvA, 4 |Tem 44295 0.00B2477912 0.030
Voltage Base 133000 [a|ky 5 |canay 44144 0005460257 0.029
- e 1] PU por phase E[Crane 44128 |0.00SE177647  0.029
o . S 7_|Cordina 44062  |0.0051609929  0.029
_ vl 8 |Blusjay 43333 |0.0045099587 0.029
B (003 [2 PU per phass 3 |condor 43978 00061427889  0.030
g 0 (=] PU per phase 10| Cuckoo 43931 0.0061952891 0.030
: = 11| Curlew 43737 0004777723 0.029
12 |Diske 43698 | 0.0051427901 0.029
13 |Bunting 43534 | 0.0042264457 0.029
14 |Crow 43333 |0.0067203238 0.030
15 |Finch 43278 |0.0044673557 0.023
16 |Malard 4318 00060902896  0.029
17 _|Staiing 43177 D.00ETT28191 0.030 |
5 5 |
[ o OF ] [ X Cancel l Select Conductors and Configurations Database ] [ ? Help
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1.2 Conductor Type

This section is used to add, remove, rename, and edit the information related to the
conductor types. This can be done in two ways: using the form for an individual
conductor type, or using the table for all the conductor types available.

1.2.1 Edit By Form

Conductors are identified by a unique code word. All the available conductors are listed
in the Conductor Code Word combo box. By selecting one conductor, all its properties
are displayed in the form. There, the user is able to modify any of those values. After
modification of any value, the user has to save the changes by clicking on the button
Save before changing tabs, otherwise the changes will be lost.

By clicking on New, a message prompting for a name for a new conductor will be
shown. By clicking on Rename, a new name for the current conductor type is required.
In order to save the current conductor type with a different name is necessary to click on
Save As. Finally, to remove the current conductor the user can do so by clicking on the
Delete button.

1.2.2 Edit By Table

In this tab, all the conductor types are shown as records in a table, where every field is
a characteristic of the conductor. In order to edit the records in this table, use the
Database button described in the Database section. While editing the table, the user
can not change of tab until changes are posted or discarded.

Conductor Properties
The available properties of the conductors are the following:

Code Word: Code name for the type of conductor. The names of bird
species are typically used. Code Word has to be unique.

Area: The area of aluminum conductor in circular mils. A circular
mil is the cross-sectional area of a circular conductor having
a diameter of 1 mil. One mil is one thousandth of an inch

(0.001").
Aluminum strands: Number of aluminum strands.
Steel layers: Number of steel strands.
Aluminum layers: Number of aluminum layers.
External diameter: Outside diameter of the conductor in inches.

©PowerWorld Corporation 5 April 22,2013



GMR:

DC Resistance:

AC Resistance 25:

AC Resistance 50:

AC Resistance 75:

Transmission Line Parameter Calculator Version 2

Geometric Mean Radius in feet.
DC resistance of the conductor at 20°C per 1 mile in Ohms.

AC resistance of the conductor at 60 Hz and 25°C per 1 mile
in Ohms.

AC resistance of the conductor at 60 Hz and 50°C per 1 mile
in Ohms.

AC resistance of the conductor at 60 Hz and 75°C per 1 mile
in Ohms.

Inductive Reactance: Inductive reactance per conductor at 1 foot spacing at 60 Hz

in Ohms/mile.

Capacitive Reactance: Capacitive reactance per conductor at 1 foot spacing at 60
Hz in MegaOhms/mile.

{2 PowerWorld Transmission Line Parameter, Calculator, v. 2 g@| g]
| Caloulations | Conductor Type | Tawer Configuration |
| Edit by me_: Edit by Table _
Code 'wWord |AI area [cmil]lAI strands  [Ststrands Al lapers |DD [inches] |.f5.|:|pro:-: Current Cap [Amps]|D Lol
| #|Bittem 1272000 45 7 30002861023
: Bluebird 2186000 a4 15 419933427795
Eluejay 1113000 45 7 319934373322
" |Bobolink 1431000 45 7 30004577637
: Bunting 1192500 45 7 30004577637
Canary 00000 54 7 319934087219 974.049957792969
: Cardinal 954000 5d 7 310005245209 1010
Chickades 397500 18 1 219970912933
il Chukar 1730000 a4 19 419333809265
: Condor TAR000 54 7 310005435344 300
Crane 874500 54 7 310002755656 950
| crom F18500 5d 7 310001335144 830
: Cuckoo FAR000 24 7 210000782939
Curlewy 1033500 54 7 310005149541 1060
: Dipper 1351500 45 7 30000371933
Dove BRESO0 25 7 2 1998B1 71722 730
: Drake 795000 26 T 210004006432 00w
< >
RO 0REEREE
I Select Conductors and Configurations Databasze ] ’ ? Help

Figure 3: Conductors Tab (Editing by Table)
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1.3 Tower Configuration

This part is used to add, remove, rename, and edit the information related to the tower
configurations. This can be done in two ways: using the form for an individual tower
configuration, or using the table for all the tower configurations available.

1.3.1 Edit By Form

Tower configurations are identified by a unique name. All the available tower
configurations are listed in the Tower Configuration Name combo box. By selecting one
specific tower configuration, all its characteristics are displayed in the form. There, the
user can modify any of those characteristics. After modification of any value, the user
has to save the changes by clicking on the button Save before changing tabs, otherwise
the changes will be lost.

By clicking on New, a message prompting for a name for a new tower configuration will
be shown. By clicking on Rename, a new name for the current tower configuration is
required. In order to save the current tower configuration with a different name is
necessary to click on Save As. Finally, to remove the current tower configuration the
user can do so by clicking on the Delete button.

1.3.2 Edit By Table

In this tab, all the tower configurations are shown as records in a table, where every
field is a value of the tower configuration. In order to edit the records in this table, use
the Database button described in the Database section. While editing the table, the
user can not change of tab until changes are posted or discarded.

Tower Configuration Values
The values of the tower configuration are the following:
Name: Name for the tower configuration. Name has to be unique.
Phase spacing: x and y coordinates of phases A, B and C positions. Values
are in feet for English system and meters for Metric (SI)
system. When these values are modified, the phase spacing
graph is automatically updated. Draw axis has to be
checked for x and y axis to be drawn in the graph.
Conductors per bundle: This section specifies the number of conductors (either

single conductor or a bundle of conductors) per phase. The
maximum number of conductors per bundle allowed is 4.

©PowerWorld Corporation 7 April 22,2013



Use regular spacing:

Conductors spacing:

Temperature:

Frequency:

System of units:

Transmission Line Parameter Calculator Version 2

When using a bundle of conductors, checking the Use
Regular Spacing of check box will use the specified value
as a regular spacing among the conductors. If the Use
Regular Spacing of check box is not checked, then the
custom conductors spacing section has to be used.

x and y coordinates of the conductors in the bundle. Values
are in feet for English system and meters for Metric (SI)
system. When these values are modified, the bundle
spacing graph is automatically updated. Draw axis has to
be checked for x and y axis to be drawn in the graph.

The temperature is in Celsius degrees regardless of the
System of units that is selected.

Frequency of the system in Hertz.

The system of units used to specify the values of the tower
configuration. The options are English system or Metric (SI)
system. The units specified here not necessarily have to
math the units specified in the Input Data section.

£ PowerWorld Transmission Line Parameter, Calculator v.2

Edit by Form | Edit by Tahble

Tower Configuration Mame: | Default

Calculations | Conductor Type | Tower Configuration

System Information

Phase Spacing Bundle Configuration
Phase H-Coordlnatie _I!J-_Eooldlnatie Conductors per bundie: E ’E}
A @ |0.00000 D& 000000 L T
L] [ |)se Regular Spacing of | 0.30000 F: m o
B: | 10.00000 [%/m |0.00000 [ m ' 5
C: & |20.0000( F:m | 0.00000 F:m M - 2 = =
— = ®
. faim | =
& [a1o000 o [0z [
Draw axis i - o

Temperature: [ 25.000 F:?C Frequency: [ 50,000 E:Hz Swstemn of Units: iMetric [SI] =

I Select Conductors and Configurations Database l [ ? Help

Figure 4: Tower Configuration (Editing by Form)

©PowerWorld Corporation
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1.4 Database Controls

The conductor type and tower configurations tables are read by default from the file
conductors.mbd, which is a MS Access® database. This database can be read from
another *.mdb file by clicking on the Select Conductors and Configurations
Database button.

Note: The conductors.mdb file can also be viewed and edited in MS Access®.

In order to edit a record in the database tables, the user can use the toolbar designed to
do that. Following there is a figure showing this toolbar:

SRR E S

First Prior MNext Last Insert Delete Edit Postedit Canceledit Refresh data

The First, Prior, Next, and Last buttons are used to move among records. The Insert,
Delete and Edit buttons are used to insert, delete or edit the current record,
respectively. While editing a record, the user can not change of tab until modifications
are posted through the Post edit button or canceled with the Cancel edit button. The
Refresh data button just refreshed the data of the entire table.

©PowerWorld Corporation 9 April 22,2013
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2 Automation Server

The following automation server is useful for take advantage of the TransLineCalc
functionality from an external application. Note that we also have included a script
command in Simulator that is designed to run TransLineCalc and compute the
characteristics parameters of a set of transmission lines, without the need of an external
application: CalculateRXBGFromLengthConfigCondType(filtername);

CalculateRXBGFromLengthConfigCondType takes the set of lines specified by the
filtername, and computes the characteristic parameters for each of them, using the
existing fields ConductorName and TowerConfiguration fields. If these fields are empty
or can not be found within the TransLineCalc conductors database, no computations
are performed or modified. The filtername is optional. See the Simulator Help for more
information.

2.1 COM Object Initialization and Destruction

To initialize the TransLineCalc COM object, see the documentation for the particular
programming environment being used. Sample code for initialization and destruction is
provided for VB for Applications (which should easily port to VB 6). The calls for
initialization and destruction are provided below. If for some reason the COM
initialization code fails, be sure you have the TransLineCalc add-on for Simulator and
you have either run the application on the computer where the COM object is being
created or run the command regsvr32 “c:\path\TransLineCalcSvr.dll” at the command
line. Also, some programming languages (e.g. Visual Basic) require an explicit
reference to the COM object when using “early binding”. “Late binding”, on the other
hand, requires no explicit reference.

If, for some reason, you would like SimAuto to unregister itself as a COM object, run the
command regsvr32 /u “c:\path\TransLineCalcSvr.dll” at the command
line.

TransLineCalc Initialization Code Samples

VB for Applications

Dim TransAuto As New PWTransLineCalcAuto < Early binding
-or-

Dim TransAuto As Object

Set TransAuto = CreateObject('PWTransLineCalcSvr.PWTransLineCalcAuto’™) < Late
binding

©PowerWorld Corporation 10 April 22, 2013
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2.2 Methods of the SimAuto Object

2.2.1 SetParameters

Function Prototype: SetParameters(ConductorName as String, TowerConfiguration as
String, LineLength as Single, Units as Integer, VoltageBase as Single, PowerBase as
Single)

SetParameters is used to set the initial configuration of a transmission line. This input
data will be used to compute the parameters of the transmission line.

SetParameters takes six arguments:

e The first and second arguments correspond directly to the conductor and the
tower configuration names of the transmission line. These names should be
present in the TransLineCalc conductor’s database.

e The third and fourth arguments correspond to the transmission line length and
the units for that value. The options for units are 0 for English units or 1 for Metric
(SI) units.

e The fifth and sixth arguments correspond to the voltage and power bases.

SetParameters returns only one element in Output—any errors which may have
occurred when attempting to setting the initial input data.

Sample Implementation

VB for Applications

Output = TransAuto.SetParameters(*'Bluebird”, "Default™, 25, 0, 138, 100)

2.2.2 GetParametersPU

Function Prototype: GetParametersPU(Rpu, Xpu, Bpu, Gpu as Single)

GetParametersPU is used to return the characteristic per-unit parameters of a
transmission line.

GetParametersPU takes fourth variant arguments:
e The resistance R, reactance X, susceptance B, and conductance G will return
the calculated parameters.

GetParametersPU returns only one element in Output—any errors which may have
occurred when attempting to setting the initial input data.

©PowerWorld Corporation 11 April 22, 2013
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Sample Implementation

VB for Applications

Output = TransAuto.GetParametersPU(Rpu, Xpu, Bpu, Gpu)

2.2.3 GetParametersLumped

Function Prototype: GetParametersLumped(Rpu, Xpu, Bpu, Gpu as Single)
GetParametersLumped is used to return the characteristic total parameters of a
transmission line. The units of these values will be in Ohms/ length unit. The length unit
will be the one entered in the SetParameters method.
GetParametersLumped takes fourth variant arguments:
e The resistance R, reactance X, susceptance B, and conductance G will return
the calculated parameters.

GetParametersLumped returns only one element in Output—any errors which may have
occurred when attempting to setting the initial input data.

Sample Implementation

VB for Applications

Output = TransAuto.GetParametersLumped(Rt, Xt, Bt, Gt)

©PowerWorld Corporation 12 April 22, 2013
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3 Calculations

3.1 Distributed Parameters

Resistance
[RZS + (R;;‘;‘g)j(t - zs)j
R, = _ 0<t<50
N
R, — R
(R~ Jo-s0)
R, = 50 <t
N

Where:

Ri AC resistance at temperature t per phase per 1 mile in Ohms

t Assumed temperature in Celsius degrees

R  AC resistance of the conductor at 60 Hz and 25°C per 1 mile in Ohms
Rso  AC resistance of the conductor at 60 Hz and 50°C per 1 mile in Ohms
Rzs  AC resistance of the conductor at 60 Hz and 75°C per 1 mile in Ohms
N Number of conductors per phase

Inductive Reactance

-7 Deq
X, =4 x107 In—=
D

SL

Where:
XL Inductive reactance in Ohms/meter
f Frequency of the system in Hertz

D Geometric mean distance between phases in meters
D, Geometric mean radius between conductors of one phase in meters

The geometric mean distance between phases is defined as:

Deq = 3‘\] dabdbcdca

d..d Distances between phases a-b, b-c, c-a, respectively in meters

bc * Yca

Where:
d

ab?

©PowerWorld Corporation 13 April 22, 2013
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The geometric mean radius between conductors of one phase is defined as:

Dy, =GMR For 1 stranded conductor
Dy, =e*r For 1 solid cylindrical conductor
N N W
Dy, = (HHdkm) For more then 1 conductor bundle
k=1 m=1
Where:
D,  Geometric mean radius in meters
r External radius of conductor in meters

GMR Geometric mean radius given in tables for one stranded conductor

d,, Distance between conductors k and m in meters.
Note: If k =m, then d,,, = Dy for one stranded or solid cylindrical conductor.
Susceptance
B = 2 2re
DSC
Where:
B Susceptance in Siemens/meter

f Frequency of the system in Hertz

P Constant permittivity = 8.85418 x 10™*

D, Geometric mean distance between phases, defined as above

D, Geometric mean radius between conductors of one phase using external
radius in meters

The geometric mean radius between conductors of one phase using external radius is
defined as:

Dy =71 For 1 conductor
1

N N F
Dy = (HHdkmj For more then 1 conductor bundle

k=1 m=1

©PowerWorld Corporation 14 April 22, 2013
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Where:
D, Geometric mean radius in meters
r External radius of conductor in meters

d,, Distance between conductors k and m in meters.
Note: If k=m, then d,, =.

Conductance
Assumed G =0
Where:
G Conductance in Siemens/meter

3.2 Lumped (Total) Parameters

Resistance, Inductive Reactance, Conductance and Susceptance, using the
equivalent & circuit (long line)

Z'=R'+ jX'=Z_ sinhy Y’:G’+jB':£tanh7—£
Z, 2
Where:
z Total series impedance of line in Ohms
Y’ Total series admittance of line in Siemens
R’ Total series resistance of line in Ohms
X’ Total series inductive reactance of line in Ohms
G’ Total series conductance of line in Siemens
B’ Total series susceptance of line in Siemens
Z Characteristic impedance in Ohms
y Propagation constant in meters™
1 Line length in meters

The characteristic impedance and propagation constant are defined as:

Z,= = r=vzy

y
Where:
z Distributed series impedance in Ohms/meter
y Distributed series admittance in Siemens/meter

©PowerWorld Corporation 15 April 22, 2013
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The distributed series impedance and distributed series admittance are defined as:
z=R+ jX

y=G+ jB

Where:

Distributed series resistance in Ohms/meter
Distributed series inductive reactance in Ohms/meter
Distributed series conductance in Siemens/meter
Distributed series susceptance in Siemens/meter

W o XD

Surge Impedance Loading

The surge impedance loading is defined as the power delivered by a lossless line to a
load resistance equal to the surge (or characteristic) impedance Z, and is given by:

2
F)SIL NN |

_ZC

Where:
Ps.  Total surge impedance loading in a three-phase line in VA
Vi Line-line nominal voltage in Volts

3.3 Base Values

Impedance Base

Zy =2

B S§¢
Where:
Z, Impedance base in Ohms
Sy  Power base in VA
Vo Line-line voltage base in Volts
Admittance Base

v L

ZB

Where:
Yg Admittance base in Siemens

Z, Impedance base in Ohms

©PowerWorld Corporation 16 April 22, 2013
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3.4 Per Unit (PU) Parameters

Resistance, Inductive Reactance, Conductance, Susceptance

R’ X' G’ B’
Rey = Z, Xpy = Z, GPU :g Bey :E
Where
Rey  Per unit resistance
R’ Total series resistance in Ohms
Xpu  Per unit Inductive reactance
X’ Total series inductive reactance in Ohms
Xpu  Per unit conductance
G’ Total series conductance in Siemens
Bpy  Per unit susceptance
B’ Total series susceptance in Siemens
Zg Impedance base in Ohms

Ys Admittance base in Siemens

3.5 MVA To Ampere and Ampere To MVA Limits Conversion

MVA to Ampere Limit Conversion

Lim,,, x10°
Lim, =—MAZ--
RN
Where:
Limamp Limitin Amperes
Limpyya Limitin MVAS
Vi Nominal voltage in Volts
Ampere to MVA Limit Conversion
. 4B
Limy,,, = Lim, %

Where:
Limamp Limitin Amperes
Limyva Limit in MVAS
VN Nominal voltage in Volts

4 References

[1] J. D. Glover and M. S. Sarma, Power Systems analysis and design,
Brooks/Cole, 3" edition, 2002.

[2] A. R. Bergen and V. Vittal, Power System Analysis, Prentice Hall, 2" edition,
2000.

©PowerWorld Corporation 17 April 22, 2013



	1 Features
	1.1 Calculations
	1.1.1 Parameters Calculation
	1.1.2  Ampere to MVA Limit Conversion
	1.1.3 Reverse Lookup

	1.2  Conductor Type
	1.2.1 Edit By Form
	1.2.2 Edit By Table

	1.3  Tower Configuration
	1.3.1 Edit By Form
	1.3.2 Edit By Table

	1.4  Database Controls

	2  Automation Server
	2.1 COM Object Initialization and Destruction
	2.2 Methods of the SimAuto Object
	2.2.1 SetParameters
	2.2.2 GetParametersPU
	2.2.3 GetParametersLumped


	3  Calculations
	3.1 Distributed Parameters
	3.2 Lumped (Total) Parameters
	3.3 Base Values
	3.4 Per Unit (PU) Parameters
	3.5 MVA To Ampere and Ampere To MVA Limits Conversion

	4 References

