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Terrain Analysis Package (TAP)(
Training Case Study

VHF Link Design

Design a VHF (155MHz) point to point link from Cheyenne Mountain to the Castle Rock area.

Cheyenne Mountain site:

38 44 45.00 N

104 51 39 W

NAD 27

Elevation from map 9460 ft MSL

Antenna 100ft AGL

Max ERP 100W

Existing Castle Rock site:

39 25 39 N

104 52 00 W

NAD 83

Elevation from map 6699 ft MSL

Receiver requires 0.5uV (-110dBm) input (from manufacturer’s specs)

Cheyenne Mountain antenna fixed at 100 ft AGL.  Preferred Castle Rock site is existing location, where Castle Rock antenna can be mounted anywhere on existing tower with overall height 100 ft AGL (already have leased space at 30 ft AGL).

Site Selection (Castle Rock Site)

Point Elevation

Point elevation program (under Topography menu)

Coordinates can be entered manually, or use Fixed Facility or Location lookup.

Location Lookup button

Discuss Location database

Mainly used for test points, like highway intersection

“Cancel” button since we don’t want to return the values

Fixed Facility Lookup button

Discuss Fixed Facility database, place to store existing, proposed facilities.

Import from DEMO file

Discuss Slattery/Percon import

“Find” Castle Rock record

“Edit” to change Datum from No Adjustment to NAD83

Discuss Datum settings; No Adjustment basically means “don’t know”

Explain that Cancel does not return values, Close does

Close Fixed Facility Lookup to return values to Point Elevation

Get Elevation button to get elevation

Select Topo Data button

Discuss Elevation Data types

Config button

Discuss Topo Data Index function

Mention different function for earlier versions (4.4 and before)

Interpolation list

Discuss interpolation methods

Find Max button

Discuss finding maximum elevation near site

Find max within 1 mile, every 0.05 miles

Higher point is only .05 miles away, same elevation

Conclusion: Existing Castle Rock site is best choice for now

Area 3D Plot

Area Grid program under Topography menu

New Task

Fixed Facility lookup

3x3 miles, every 30m

create GRD file

3DDisplay program

load grid

load Default Template 

SW3DD\DEMO SAMPLES\Default Area Grid Template.sw3dt

(lighting, surface, single color, view set)

rotate, tilt

add image overlay

Conclusion: best site in Castle Rock area

Path Preview

Map Window for CO.BNA, no coverage

Pin function to locate Cheyenne Mountain, Castle Rock

Path Preview

Reasonably clear looking path, but remember, no earth curvature or surface features are included

“Plot Profile” button to draw actual profile

Shows earth curvature, blocked LOS, blocked Fresnel zone

Discuss effective earth curvature

Discuss Fresnel zone, 0.5 clearance

Path profile

Path Profile from Path menu

Sites Tab

Enter coordinates or Facility Lookup

Topo Data tab

Don’t use “Save Data” options

Data interval

Discuss data resolution; time vs. detail

Interpolation methods

Data Selection

Earth curvature values

Path Profile tab

Earth curvature option

Bend terrain up or bend LOS down

Reference lines

Base only

Fresnel zone and Frequency 

Discuss even Fresnel related to reflection

Ratio default is 0.5; can use 0.6 for more headroom

Discuss “Replace Freq on Lookup” checkbox

Surface tab

“Remove all” for this profile

Continue button to plot profile

Blocked LOS

Blocked Fresnel Zone

Conclusion:  Need more study to see if we can get LOS and clear Fresnel zone on this path

Not always essential on VHF, but always desireable

Surface Features

Plot Profile

Surface tab

Add tutorial.dbf file

Note surface features on profile

Note increased knife edge losses

Antenna Elevation test

Antenna Elevation from Path menu

Cheyenne Mountain to Castle Rock

Cheyenne Mountain height fixed

Clear Fresnel zone + 10ft 

requires over 700ft AGL

Not realisitic

What about LOS + 10 ft?

Set Fresnel zone number = 0

Requires over 300 ft

plot path button

add Fresnel zone (path options button)

still blocked Fresnel, 

discuss knife edge losses ~ 6-10 dB

Single Point Field

Single Point Field under Coverage menu

Fixed Fac Lookup

Cheyenne Mtn ERP 100W

Surface tab

Remove all

Select Longley Rice prop model

Select LR Defaults parameters

Discuss different parameters for different models

Discuss all models available in single field

Discuss trying different models to match known system service

Computes 35dBu

Is it enough?

Explain Required Field (ppt slides)

-113dBm required 

Discuss additional losses

Land use: at Castle Rock rangeland, 0dB

Other examples at 24.6 mi Urban (4dB)

Surface Features (tutorial.dbf)

Longley-Rice 4dBu (-114dBm, 0gain, 0losses)

Try increasing Castle Rock antenna elevation

Single point field program

Fixed Facility Lookup

Find Castle Rock record

Copy and rename new record

Set antenna CR to 100ft AGL

Compute Longley-Rice;  33.64dBu

Path Analysis (Cheyenne Mountain to Castle Rock Site)

Link Budget program
Select UHF/VHF Link Budget from Path menu

Both sites must come from Fixed Facility database

Castle Rock lookup

Line loss lookup

Connector loss

Link Budget

TX Tab:  TX Specs report

RX Tab:  RX Specs Report

Path Tab:  Calc LR loss

Path Specs Report

Link Budget Report

Fade margin not adequate

RX Tab, Fac lookup

RX height 100ft

Recalc LR loss for link

Fade margin 26.9dB

AutoPath
AutoPath setup

Discuss Import from Excel

Discuss Print/Save options for Profile/Field
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