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GMonitoring: Why it Is Necessary

Video Credit to YouTube User apsparky



c\:;\-/lonitoring: Why it iIs Necessary

e Transmission line is a vital component to delivering

adequate power to a broadcast system

 Components and joints can become susceptible to failures
over time
e Each component is handled by several people beginning

with manufacturing and ending with installation

Trusted for Decades. Ready for Tomorrow.



Trusted for Decades. Ready for Tomorrow.



G—i;r_Field Issues

 Damaged in transit or installation

* Discontinuity in contact ring creates an area for serie
arcing

* Series arcing eats away at the brass

e Impedance mismatch increases as metal deteriorates

e Outer-to-outer series arcing evolves into inner-to-

outer arcing

e End result = Failure Figure 1: Damaged contact surface
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Minor Field Issues

Components such as O Rings and Teflon

insulators can easily be pinched between

flanges

Introduce dielectric between contact surfaces
Fosters environment for series arcing between
outer conductors

; -_' # ’;- A -::‘;7

May not be seen on commissioning system
swee Figure 2: Insulator Crushed Between
p Transmission Line Flanges
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G:(;Field Issues

e Carbon will build up over time
* Excessive build up will lead to melting Teflons

and could result in fire inside transmission line

e Can cause tremendous trickle-down damage
to entire system

 Remediation process is extensive

Figure 3: Carbon Build-Up On Teflon Insulator
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G:;Field Issues

e Split connectors reduce the surface area of
connectivity

e Arcing will occur between connector and inner
conductor

e Changes the effective spacing between inner and

outer

P
G

e Impedance mismatch that will increase over time

Figure 4: Split Bullet Anchor Connector
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Collateral Damage

e Transmission line bullet connector with
Teflon insulator disintegrated

* No longer has a stabilizing structure to
support centering the inner conductor

e Impedance fluctuation at this joint

creates hot-spots

Figure 5: Melted Teflon Insulator
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Collateral Damage

e Inner conductors collapsed and piled up
inside vertical TL run

* Pile up caused by connector burn up at
fault location

e Creates a domino effect

Figure 6: Collection of Inner Conductors
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Collateral Damage

e Oxidization and melting Teflons result in
a collection of soot down stream
e |nsulators and connectors that have

failed can be seen piled up

Figure 7: Collection of Melted Insulators,
Inner Conductors, and Soot
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Collateral Damage

Contamination is not localized
Creates a domino effect

Debris will fall and continue to
contaminate transmission line down
hill from fault

The process of remediation is

extensive and costly

Figure 8: Debris Littered Throughout Feed
System
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Ge';oal

e Prevent Failures in the Transmission Lines

» Early Detection of Transmission Line Degradation or
Frequent Arcing

e Perform Preventive Maintenance During Non-Critical
Broadcast Windows to Replace Affected Components

e Minimize Downtime and Increase System Reliability

* Reduce Maintenance and Repair Costs
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Gurr_e—nt Practices

e TDR Measurements

e Forward/Reflected Power

e Arc Detectors
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G:e_nt Practices

TDR Measurements

e Performed while off-air and under significantly reduced

power during a system’s commissioning

e This practice is used to characterize the system and to look
for anomalies through broadband and narrow band sweeps

* Provides valuable information by locating faults
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Cu’rr:nt Practices

Forward/Reflected Power Measurements

* Transmitters continually monitor levels of forward and reflected power
« These measurements are used to calculate VSWR and can be displayed
by a digital output on the transmitter itself

e This information can influence a system shutdown

Arc Detectors
 Identify arcing occurrences

e Ability to reduce or discontinue transmitter output power
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Cu’rr:nt Practices

Shortcomings

TDR Forward/Reflected Power

Aggregate response of entire system

e Measures response of system under

limited power Does not localize fault

 Anomalies can go undetected Difficult to interpret
e Does not continue to characterize system Arc Detectors

* Requires system shut down and field

Cannot localize arcing event

qualified engineer
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RF transmission line

F i
Functionality: - g
I

Next Generation Approach

Data Control

e Detects Discontinuities
and Arcs

e Change of Quality in the
Transmission Line

e Allow for Establishment
of Discrete Alarms

Central
Monitoring
Unit

Transmitter

Processing
Unit

Coupling Unit

RF transmission line
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http://www.iconarchive.com/show/vista-hardware-devices-icons-by-icons-land/Home-Server-icon.html
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Results

Real Time Degradation Analysis
Reflection (dB)
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Results

Real Time Degradation Analysis
Reflection (dB)
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Results

Real Time Degradation Analysis
Reflection (dB)
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Results

Real Time Degradation Analysis
Reflection (dB)
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Results

Real Time Degradation Analysis
Reflection (dB)

O_II|||IIl|||I|IIIrlII|||II||II|||IIl|III||IIlllII|1II||III|I|II|||II||II|||IIllIII|1IIr|III|l|II|||II||II|||II|1II

WGEME Channel
15 Antenna

-20

=100

T T T T T T T T T T T T T T T T T Feet
Ccu 1020 2042 3063 4085 5106 6127 7149 B17.0 9193 1021.3 11234 12255 13277 14298 1531.9 16341 17362

Trusted for Decades. Ready for Tomorrow.



Results

Real Time Degradation Analysis
Reflection (dB)

l}_ll||||1II|r||1|I||||||II|lI||I||lI||||||IIr||1|II|||I|II||III

- T - - T - T - T - T - T T T T - Feet
1498.5 15123 15260 1539.8 1553.5 1567.3 1581.0 15948 1608.3 16223 1636.0 16498 1663.5 1677.3 1691.0 17048 17185

Trusted for Decades. Ready for Tomorrow.



e —_— & e - . o o

Conclusions

e Minorissues occur due to human error

e Collateral damage occurs when minor issues go undetected
e Current practices play an important role but are outdated
* A Real-Time Time-Domain Monitoring System has been tested and remains

in the development stage to meet all broadcaster’s needs
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THANKS FOR YOUR TIME
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