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Coordinate Systems in PLS-CADD

The purpose of this technical note is to discuss the use of coordinate systems within PLS-CADD. When version 8
of PLS-CADD was released it was the first version with the capability of designating a project coordinate system.
Having a project coordinate system allowed PLS-CADD to make cartographic calculations which convert the XYZ
points system that PLS-CADD uses into longitude and latitude. This functionality allows users to export to Google
Earth, download imagery for their project area, and several other features which will be described later.
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Getting Started with Coordinate Systems

To define the coordinate system for a project you will use the Terrain/
Coordinate System/ Define command. This command opens the
coordinate system selection dialog shown to the right. The coordinate
system to be selected was defined during survey point collection. If
there is any question as to what coordinate system was used during
data collection, consult the provider of the survey data.
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Coordinate System Selection E

Flease enter the coordinate system for your project if you know what it is. Setting the
coordinate system here will not reproject your project, but is necessary before any
cartographic calculations can be made.

If your system is not listed contact FLS technical support with the complete cartographic
details to have it added.

Coordinate system category

| state Plane nAD83

Now pick a coordinate system or a zone from the category selected above.

Show only systems cantaining (this filters the coordinate systems listed): |:|

|4803: Wisconsin South

Finally, pick a grid shift file (this is optional and only required for HARM/HPGN data,
NAD27/83 is built in).

Select Grid Shift File

Alternatively, if the PRI coordinate system is selected above, choose a PRI file which
defines your coordinate system (must be in WKT or PROJ format).

Select PRJ File

Foot Definition
Coordinates are in US Survey foot instead of International foot.

Mote: all calculations in PLS-CADD are performed internally in Meters. To convert
between Meters and Feet, PLS-CADD uses the International Foot.

1f instead, your input (or output as appropriate) is in US Survey feet then check this
box and PLS-CADD will apply the 0.999998 International foot to Survey foot factor as
necessary for cartographic calculations.

[Juse as the default coordinate system for projects that do not have ane defined

(@) Froduce Long/Lat using defaults for GPS and Google Earth

() Produce Long/Lat using datum and grid shift file selected above

oK H Cancel H Export




Coordinate System Categories:

1. Unknown or unavailable: The default for all old projects. Cartographic calculations will be
disabled if coordinate system is unknown.

State Plate NAD27: State Plate using the North American Datum of 1927.

3. State Plate NAD83: State Plate using the North American Datum of 1983.

Custom: Coordinate systems developed by a utility, or those that were added by Power Line
Systems.

5. UTM: Universal Transverse Mercator projection using various ellipsoids (WGS84, International
and Clark 1866)

6. EPSG: European Petroleum Survey Group which defines thousands of coordinate systems
around the world. (Note: use the Show only systems containing filter to help find coordinate
systems).

7. ESRI: Various coordinate systems used in conjunction with the ESRI GIS software.

8. World: Random coordinate systems the source of which is unknown.

9. PRJ: An option to select a ".prj" file where you can define a coordinate system. This file must
contain WKT or a PROJ string. When this option is selection the Select PRJ File button is
available.

Note: Initial experience with the ESRI and World categories has not been positive. If at all possible, we
recommend you select from EPSG instead.

Defining Your Coordinate System:

Start by choosing the

coordinate system Ty

coordinate system here will not reproject your project, but is necessary before any
cartographic calculations can be made.

category. If the

T your system is ot listed contact PLS technical support with the complete cartographic
details to have it added,

coordinate system BS ... ..o
. . PRI
Category pertalnlng to Now pick a coordinate system or a zone from the category selected above. il selectFile
. . Show only systems containing (this filters the coordinate systems listed) Lookin: | |8l Gooninate Systems Y
the project is not ‘ |
3 * Name Date modified Type
ava | I a b I e’ th e user W| I I : ;ng,/gw;l;abg;\td‘:;j&me (this is optional and only required for HARN/HPGN data, S L] Tech Coord.prj G2 P 2D AL BRIl
need to either create a e o
Alternatively, if the PR) coordinate system is selected above, choose a PR file which Desktop
d . : defines your coordinate system (must be in WKT or PROJ format). _
custom coordinate |8 | - -
e Libraries
f b I Foot Definition
SySte m o rl p rerera y' —— Coordinates are in US Survey foot instead of International foot. @
. z Note: all calculati PLS-CADD rfc d ints 1l Meters, T rt Py
use the PRJ option. T me msoc
= If instead, your input (or output as appropriate) is in US Survey feet then check this @
4 box and PLS-CADD will apply the 0.898988 Tnternational foot to Survey foot factor as —
; necessary for cartographic calculations. ‘
| File name;
N eXt t h e user se I e Cts (gl [Juse asthe default coordinate system for projects that do not have one defined -
F Files oftype PRJFiles (* pr)
. (@ Produce Long/Lat using defaults for GPS and Google Earth
the coordinate system O Produce LongLat using catum and grid sht fle selected above N —

oK Cancel Export Click to browse downloadable files...

zone. The user can limit

the number of zones
available by entering text into the filter to the right of “Show only systems...”. After consulting with
their Survey/GIS group, users may wish to select a datum grid shift file by clicking on the Grid Shift File
selection button. Grid shift files provide for more accurate coordinate system conversions where

available. Users in the United States will need to check the “Coordinates are in US Survey Foot” option
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if their project was built with data in US Survey Feet. By default PLS-CADD uses the international
definition of a foot.

You can select the coordinate system to use as the default coordinate system for new or existing
projects by selecting the option at the bottom of the dialog box. This default can be removed from
your project by visiting the Settings section of the File/ Preferences menu. The radio button at the
bottom of the dialog allows you to choose whether reports containing longitude and latitude have
their conversion based on GPS and Google Earth datum WGS84 or the project datum that is selected in
the dialog box.

Creating a Coordinate System:

Previously, a custom coordinate system could only be created by emailing Power Line Systems support
with coordinate system information. One example of where a custom coordinate system is necessary,
is GA95 which is the Georgia Power 1995 system. GA95 and all other coordinate systems that are not
defined by and included with the PROJ system are stored in the Custom category. This option is still
available, and useful for locations where a custom coordinate system has historically been used.

Version 16.50 of PLS-CADD gives users the option of importing a .prj file. This functionality reduces the
need to have custom coordinate systems created. This button becomes available in the dialogue box if
the PRJ coordinate system category is selected.

Validating a Coordinate System

Before making use of any of the | pis-capp X
cartographic functionality you
Before you can create the Structure Longitude, Latitude, and Height

report, you must first define the project coordinate system using
Terrain/Set Coordinate System. OK to do that now?

enabled in PLS-CADD by selecting

your project’s coordinate system, o
you should first validate that system.
To do this we recommend

generating the Lines/ Reports/ oK Cancel

Structure Longitude and Latitude

Report. You can then do a quick sanity check by using your GIS, Google Earth or other mapping
software to jump to the location of one of the structures in your line. If the location appears to match
then you are ready for the second phase of validation. In the second phase you should print out the
Structure Longitude and Latitude Report as well as the Lines/ Reports/ Construction Staking Table and
ask your Survey or GIS group to verify that the Easting and Northing from the latter report matches the
Longitude and Latitude from the former.

The coordinate system functionality in PLS-CADD is based on the PROJ system originally developed by
Gerald Evenden of the USGS. As such, we have considerable confidence in the State Plane coordinate
system conversions. There is less experience with the various EPSG, ESRI and World systems so we
recommend additional verification prior to using one of those systems. For more information on PROJ
please see http://trac.osgeo.org/proj/
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Coordinate System Functionality

The list of coordinate system uses in PLS-CADD is long. There are many situations, such as searching for
potential structure locations with a GPS or importing survey data, where it is necessary to project
information from the curved earth onto a plane. Many of these features do not get utilized on a day to
day basis, but below are a few that do.

KMz Export:
Coordinate systems
allow PLS-CADD users
to export their designs
to Google Earth
through a KMZ file.
This function gives
users the ability to
perform virtual walk-
downs, share potential
designs with clients
and much more. The
Google Earth Technical
Note on the Power
Line Systems website
goes into more detail
about using KMZ
exports.

PLS-CADD: Google Earth Integration Tips

Vegetation Work Sites:
In areas where

Site C3

Site w 3
Site Center X 2098087 31
Site Center Y 35473547
Site Center Z 1070.03
Site Center Station 966228

vegetation

Site Center Offset 1230
Max Tree Height 1476
Min Clear Margin 1531
Min Clear WC # 6
Min Clear Weather Case Maximum Operating
Min Clear Back Str. # 7
Min Clear Point X 209807723
Min Clear Point Y 35473462 0
Min Clear Point Z 107307 n

R LR

management work is
required, PLS-CADD
gives users the ability
to create work site

Pts In Site # 3
TIN Triangles in Site # []
TIN Triangle Area 0.00 M2
TIN Triangle Land Area 000 ac

centroids. This

Directions: To here - From here

information can be
exported as an XML, PR A
shared with GIS, and
shared with vegetation
management teams.
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Attachments: Attachments such as DXF files or imagery from web
mapping services use coordinate geometry to correctly locate the
attachments in a model. Both raster images and vector drawings can
be imported into PLS-CADD as attachments. Once attached to the
model, these files can be used to create points, show aerial imagery
for spotting, and display information from other parties such as
underground utilities or environmentally sensitive areas. Photos can
also be geotagged and imported to show the current condition of a
structure.
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