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Release Control Record

2.0 2014-09-23 Release 2 of VS-TC (NAX271A). Added references for the VS-TC's
support for the VS300 transmitter.

2.1 2014-12-22 Updated various sections for use with SW version 1.0.1 and later.

Section 2: In Tables 2.1 and 2.2, changed remote input/output
descriptions. In Table 2.1, corrected REMOTE I/0 (A1J5) pins 7 and
10 (7 is Auto AES Transfer Select and 10 is Maintenance Mode
Select). Added External Switching Requirements and Conflicting
Remote Control Inputs sub-sections to Remote Control Inputs
section.

Section 5: Added Power Loss and Recovery section

Section 7: Figure SD-1 - changed output status (A1J5-15) ‘TX1 to
AIR- to ‘# TX1/TX2 to AIR +/-" and (A1J5-16) '# TX2 to AIR-"to #
MAIN/BACKUP AES SELECT +/-'

2.2 2020-12-21 Updated various sections for use with SW version 1.1.0 and later.
Added Warranty section.

Section 3: changed low end set level for various parameters (AES
Changeover Delay, AES Return Delay, AES Changeover Level, AES
Return Level and RF Changeover Delay.

Section 7: Updated standards used for graphics and reference
designations.
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Standard Warranty

Nautel guarantees all mechanical and electrical parts of Nautel Transmitters for a period of forty eight
months, and all other Nautel manufactured equipment (including Importers and Exporters) for a period
of twelve months from date of shipment, provided the equipment has been installed, operated and
maintained in accordance with Nautel's recommendations, and the equipment has not been misused,
neglected or modified. Nautel's liability is limited, at the absolute discretion of Nautel, to repairing or
replacing returned equipment that to the satisfaction of Nautel has been found defective.

Warranty for third-party items is provided by the Original Equipment Manufacturer. Exercise of such
warranty shall be between the Buyer and the Third-Party.

1.

Properly qualified technical personnel must install, maintain, and repair the equipment in
accordance with Nautel recommendations and good engineering practice.

A "Part Failure" shall be deemed to have occurred when the part has become defective, or does
not have the characteristics required for the specified equipment performance:

a. when the equipment is operated within the design parameters, and

b. when the equipment is installed and adjusted according to Nautel's prescribed procedures as stated in
the instruction manual.

Nautel shall provide replacements for all "Parts" to the Buyer when they become defective during
the warranty period, and upon the return of the defective part. Replacement parts warranty to be
90 days or end of original warranty; whichever comes first.

If the Buyer receives a replacement module, as part of Nautel's module exchange program, the old
module must be returned to Nautel within 30 days of receipt of the new module, at the buyers
expense. If the old module is not received after 30 days, the customer will be invoiced. The buyer is
responsible for installing the replacement/repaired module in the transmitter.

In the event that a "Part" fails during the warranty period and causes damage to a subassembly
which cannot be readily repaired in the field, the entire subassembly so damaged may be returned
to Nautel for repair. The repairs will be made without charge to the Buyer.

Written authorization must be obtained before returning any equipment or goods for any reason.
Equipment or goods returned under this warranty shall be delivered to Nautel's premises at the
Buyer's expense. Where no-charge warranty replacements or repairs are provided under items 2, 3,
4, or 5, Nautel will pay that part of the shipping costs incurred in returning the part/assembly to
the Buyer. Note: the Buyer is responsible for any and all import fees, duties or taxes.
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10.

11.

12.

13.

Nautel does not warrant or guarantee, and will not be liable for:

a. defects or failures caused in whole or in part by abuse, misuse, unauthorized repair attempts,
unauthorized alteration or modification of the equipment;

b. equipment built to customer specifications that is later found not to meet customer needs or
expectation;

c. performance of equipment when it is used in combination with other equipment not purchased,
specified, or approved by Nautel;

d. damages and performance limitations due to outside forces such as lightning, excessive heat or cold,
excessive ac surges or high corrosive environments;

e. changes made by personnel other than Nautel authorized personnel, including charges incurred; and

f. for any costs for labor performed by the customer without Nautel's prior written approval.
Nautel does not warrant that software:

a. is free of errors, bugs or defects;
b. will be compatible with third party software;

c. results, output or data provided through or generated by the software are accurate, complete, or
reliable; and

d. errors found will be corrected.

Nautel shall have the right and shall be provided full access to investigate whether failures have
been caused by factors beyond its control.

In no event shall Nautel be liable for any consequential damages arising from the use of this
equipment.

This warranty is in lieu of all other express warranties of Nautel, whether express or implied, and
Nautel does not assume, nor is any other person authorized to assume on Nautel's behalf, any
other obligation or liability.

Third party items ordered, the guarantee/warranty of these items will be from the manufacturer of
these items. Exercise of such warranty shall be between the Buyer and the third party provider.

Nautel provides telephone and email support for its products for the life of the product at no
charge. After the warranty period, parts and on-site support for the equipment are offered at a rate
to be determined upon request.
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Technical Assistance

Nautel's field service department provides telephone technical assistance on a 24 hour, seven days a
week basis. Requests by other media (fax or e-mail) will be responded to the next working day if
received after Nautel's normal working hours. Contact the appropriate field service centre:

Nautel Limited

10089 Peggy's Cove Road

Hackett's Cove, NS Canada B3Z 3J4

Phone: +1.902.823.3900 or

Toll Free: +1.877.6NAUTEL (6628835) (Canada & USA only)
Fax: +1.902.823.3183

Nautel Inc.

201 Target Industrial Circle
Bangor, Maine USA 04401
Phone: +1.207.947.8200
Fax: +1.207.947.3693

Customer Service (24 hour support)
+1.877.628.8353 (Canada & USA only)

+1.902.823.5100 (International)

Email: support@nautel.com
Web: www.nautel.com
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About This Manual

Technical Support

Nautel offers technical support to customers over the Internet and by telephone. Nautel's customer
support team will answer your questions and work with you to identify and resolve problems.

For 24-hour technical support, call toll free at 1.877.628.8353 (in USA and Canada only) or call
1.902.823.5100 (international) or find us on the Internet at http://www.nautel.com.
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About Safety

All Nautel transmitters are designed to meet the requirements of EN60215, Safety Requirements for
Radio Transmitters. The philosophy of EN60215 is that the removal of any cover or panel that can only
be opened using a tool is a maintenance activity, and that any person performing a maintenance
activity is expected to be trained for that activity. Under EN60215, it is assumed that trained personnel
will be knowledgeable and will take precautions such as removing all power to the transmitter before
accessing its components.

Electrical Hazards

To remove power from the transmitter, switch off and lock out the ac power. Some transmitter models
will have amber LEDs at the bottom rear of the cabinet that glow to remind anyone who has not turned
off the power that the system is live and serious danger is present.

DANGER - HIGH VOLTAGE

Indicates dangerous voltage (in excess of 72 volts), capable of causing a fatal
electrical shock, are present on or near parts bearing this label.

e S

WARNING: It is not enough to switch off RF power. The power line is still
connected. Disconnect and lock out the upstream supply before servicing.

Mount the transmitter ac power disconnect switch/breaker close to the transmitter so that it can be
reached quickly in an emergency. Clearly label the switch/breaker (e.g., EMERGENCY SWITCH).

After turning off the power, always perform a measurement to confirm that the power is off before
touching anything within the transmitter. If the wrong breaker was opened, the equipment will be live.

WARNING: Do not use an ordinary multimeter to check for voltage, since it may
have been left inadvertently on the AMP (A) range, triggering a short and an arc
blast that could result in severe burns and even death.

Use only a non-contact voltage probe or a safety voltmeter (available from vendors such as Fluke, Ideal,
and Teagam).

Use a proper lockout procedure to ensure that another worker cannot accidentally reapply power while
you are performing maintenance on any part of the transmitter or site.
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Lightning Hazards

Before opening the transmitter and touching internal parts, remove and solidly ground the antenna
connection.

WARNING: It is not enough to ground the antenna terminal with the antenna still
connected. Even a small impedance in the ground strap will result in lethal voltages
during a lightning strike.

RF Hazards

A serious RF hazard and very high voltages exist in the vicinity of the antenna and its networks during
normal operations.

Toxic Hazards

There may be devices used in this equipment containing beryllium oxide ceramic, which is non-
hazardous during normal device operation and under normal device failure conditions. These devices
are specifically identified with “(Be0)" in the Description column of the Troubleshooting Manual’s parts
list(s).

Do not cut, crush or grind devices because the resulting dust may be hazardous if inhaled.
Unserviceable devices should be disposed of as harmful waste.

Other Hazards

Ensure that appropriate fire alarms and fire extinguishers are available. Extinguishers must be suitable
for use on electrical fires.

Many other site safety risks exist. It is beyond the scope of this manual to identify all the risks and
procedures.
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Safety Precautions

This section provides very important information about protecting the safety of personnel and
equipment:

Personal Safety
Site Safety - see page xxii

Equipment Safety - see page xxiv

Personal Safety

The training of any personnel who will have physical access to the site or the transmitter is very
important. Personnel must be familiar with the transmitter, so that they can avoid physical danger, and
be aware of hazards to themselves and the equipment.

Nautel offers a number of training courses covering the basic fundamentals of RF systems and
transmitters, and the operation and maintenance of the transmitter. For more information about
available courses and schedules, go to the Nautel website at http://www.nautel.com/Training.aspx, or
ask your Nautel sales representative.

When you give personnel access to the transmitter site (e.g., hiring new personnel, or giving access keys
to personnel), perform a site orientation to ensure that they are familiar with the site, on-site
procedures, and on-site hazards. Cover the following topics:

Securing the site (locking doors and fences) to prevent unauthorized access
How and when to call for technical support or emergency assistance

Areas of the site and pieces of equipment that are off limits
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Ensure that all personnel that are able to access areas with high voltage circuits or high field strengths
are aware of the hazards associated with high voltage. Cover the following topics:

High voltage or high field strength areas where caution is required
Physical risks of electric shock

Risks for personnel with pacemakers or other medical implants
Induced voltages in high field strength areas

On-site risks during thunderstorms and lightning strikes

Operation of safety interlocks (if installed)

Nautel does not offer first aid training, since the hazards associated with high voltage and RF energy
are not specific to the transmitter. However, the customer should provide first aid training to all
personnel who have access to the transmitter site. First aid training should include CPR, care of burns,
artificial respiration, and defibrillation if specific equipment is available on-site.

Site Safety

Transmitters and antennas generate and carry dangerous voltages that can be harmful or fatal. It is very
important that you control access to the site and its equipment. To secure your transmitter site, use:

Locking steel or security doors to prevent casual access
A perimeter fence to keep trespassers away from the antenna system and feedline
“No Trespassing” signs

An alarm system
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Place warning signs close to any hazardous areas or systems (e.g., the feedline or the antenna system).
Make the signs large enough that they cannot be missed. Provide signage in all languages used in the
region. These signs are intended not only for authorized personnel, but also for emergency responders
or accidental trespassers.

Make sure that personnel who have access to the site are qualified to work around electronics and high
voltage systems.

You should take steps to protect equipment from surges (over-voltage spikes) on the ac power lines.

Surges may occur during thunderstorms, or because of malfunctions in the electrical distribution grid.
Surge suppressors and ac power conditioners can prevent serious damage to your on-site equipment,
including the transmitter.

Transmitters and their antenna systems create intense radio frequency fields at the transmitter site,
particularly near the feedline, antenna and tower. At some sites, these fields may cause biological
effects, including the heating of body tissues. Intense fields can also create dangerous high voltages on
ungrounded, conductive surfaces and objects. At certain points where high voltage conductors come
close to grounded conductors (e.g., at feedline junctions or on the tower), dangerous electrical arcing or
overs can occur. It is very important that you take the following steps to prevent damage to equipment
or personnel due to RF fields:

Use safety interlocks to de-energize transmitters if personnel open doors or panels accessing high
field areas

Place warning signs in any locations where high fields can occur
Train personnel about the short-term and long-term hazards of RF radiation
Physically block access to the area around the antenna system, feedline and tower

Ground all exposed conductive surfaces or objects in high field areas
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The RF connection to the transmitter output can be a serious safety hazard. Connect a suitable antenna
simulator during installation and commissioning. It is recommended that a switch be used to
automatically connect the transmitter to the antenna system without human contact with the
transmitting conductors.

The transmitter contains an electrical interlock, which is an external circuit that turns off the RF output
if any of its switches are opened.

Safe operation of the transmitter requires an ac disconnect switch. Lock the ac disconnect switch in the
disconnected (open) position during the installation process.

Equipment Safety

The transmitter’s systems are very rugged and resistant to damage. However, it is possible for damage
to occur because of high voltage electrostatic discharges during servicing. Train all service personnel to
ground themselves to bleed off any static charge before opening the transmitter or touching any
exposed components. Provide a grounding wand or known ground (e.g., a grounded metal table) that
personnel can use to discharge themselves.

Surge protection is recommended for your entire site. However, even if you do not use a surge protector
on the service entrance to the site, you should install a surge protector in the transmitter’'s ac power
feed to prevent over-voltage from entering the transmitter.
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The transmitter is designed to resist lightning strike damage. However, intense or repeated strikes could
damage the transmitter. We recommend that you install lightning suppression on the antenna, tower
and feedline to reduce the effect of lightning strikes on the transmitter itself (and to protect the rest of
your site equipment and your personnel). For detailed information about lightning protection, see the
Nautel Site Preparation Manual, available from your Nautel sales agent, or online from the Nautel
website.

Consider physical hazards to equipment at your site, including the transmitter. Ensure that equipment is
protected from weather (e.g., rain or flooding), even during extreme weather events. Place equipment
so that it is not in the path of swinging doors or high-traffic areas. Do not allow wheeled items like
office chairs or tables with wheels in the transmitter room, as these may damage equipment if
accidentally pushed or knocked over. Do not place the transmitter under water pipes, drains, or
sprinklers. Keep any equipment that generates heat, like the transmitter, away from flammable
materials like ceiling panels, cubicle dividers, and curtains.

If the transmitter site is in a region that experiences any noticeable earthquake activity, take steps to
prevent the transmitter from shifting or rocking during an earthquake. Even during minor earthquakes,
rocking or movement of the transmitter is likely to damage the feedline connection, and could even
cause a catastrophic failure of the ac power feed into the transmitter. During larger earthquakes, the
weight of the transmitter chassis could be hazardous to nearby equipment or personnel.
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SECTION 1: GENERAL INFORMATION

Introduction

The VS-TC Transfer Controller can be used in conjunction with two Nautel VS150C or VS300 FM
broadcast transmitters that are to be connected in a main-standby configuration. It controls the on/off
status of the transmitters, by controlling their RF mute circuits. It also controls the state of an internal
coaxial relay, which routes the RF output of the on-air transmitter to the antenna. It also selects from
one of two program input sources.

This manual provides instructions for interfacing the transfer controller to the transmitters and the
associated RF coaxial switch.

Topics in this section include:
About this Manual
Mechanical Description, on page 1.2

Technical Summary, on page 1.4

About this Manual

This manual provides information about preparing for the delivery and installation of the transfer
controller. This manual is intended for use by field technicians, site managers and installation planners.

The system also comprises a pair of VS150C or VS300 transmitters that have their own documentation
suite. This manual makes reference to the VS150C or VS300 documentation. See the VS150C or VS300
manuals for detailed information.

The Nautel website (www.nautel.com) provides useful resources to keep you up to date on your
equipment.
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: From the Nautel website's main page, choose the product line that suits your equipment. If you
select 'Radio Broadcast Communications' or ‘Navigation and Communication', the next page contains a
Nautel User's Group (NUG) link.

NAUTEL User's GRouP. The website includes a special section that customers can log into in order to
access the Nautel customer newsletter, product manuals, frequently asked questions (FAQ), information
sheets, and information about field upgrades.

ONLINE DocUMENTATION. The website's NUG section provides online access to all the

documentation for your transmitter system. Documentation is provided in Acrobat (PDF) format. You
can use the documentation online or print the sections section that you need.

Mechanical Description

See Figure 1.1 on page 1-3.

The VS-TC is contained in a standard 19-inch rack mountable unit and is 3.5 inches (2RU, 7.7 cm) in
height and 10.125 inches (25.7 cm) deep. Nautel recommends that you plan for 1RU of air space
between the VS-TC and each VS150C or VS300 transmitter when they are installed in a cabinet.

The VS-TC weighs 2 kg (4.4 Ibs).

There are two front panel handles and the VS-TC requires no cabinet rail support. It is secured using
four front panel screws, located in the panel screw kit (Nautel Part # 198-5025-01) of the ancillary kit.

The VS-TC is convection cooled (no fans) and has a removable top cover to allow easy access to internal
components for service.
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Interfacing

The front panel has push-button switches and LEDs for local control and monitoring, as well as a
CONSOLE port for interface to a laptop or PC. All other interconnection and user interface connections
are made at the rear of the VS-TC, via various connector types that accept main and backup program
inputs (XLR), remote interface connections (D-sub), transmitter interface connections (RJ45) and RF
input/output connections (N-type) and interlock connections (2-terminal connector).

Refer to the assembly detail drawings in SECTION 8: Mechanical Drawings for more detail.

Figure 1.1: VS-TC Transfer Controller
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Technical Summary

Table 1.1 provides a complete technical summary of the VS-TC, including capabilities and specifications.

Table 1.1.: Technical Summary

Category

Parameter

Specification Value/Conditions/Comments

GENERAL

Configuration

Provides RF and audio switching logic and remote control
interface for dual transmitter system

Provides two auto-switching AES inputs for main and backup
audio feeds and distribution of selected AES source to two AES
outputs

Programmable AES switch settings and thresholds via serial
interface

Front panel controls and status LEDs

Integrated four-port coaxial switch with latching self cut-off
circuit, position indicators and interlock outputs

CONTROL AND
MONITORING

Front Panel Control/
Status

Momentary switches and status LEDs are provided for each of
the following:

CONTROL (LOCAL/REMOTE)

RF TRANSFER (AUTO/MANUAL)

MAIN TRANSMITTER SELECT (TX1/TX2)

MODE (NORMAL /MAINTENANCE)

AES TRANSFER (AUTO/MANUAL)

AES SOURCE (MAIN/BACKUP)

SYSTEM RF ON/OFF

Active RF output paths and transmitter operating states are
displayed on a front panel LED diagram.

System Interlock

Provided on 2-terminal connector

PAGE 1.4

VERSION 2.2 2020-12-21



VS-TC TECHNICAL INSTRUCTION MANUAL GENERAL INFORMATION

Category Parameter Specification Value/Conditions/Comments

CONTROL AND Remote Control/Status |All remote I/0 is provided on a female 25-pin D-sub connector.
MONITORING

) Remote Inputs:
(continued)

RF ON

RF OFF

TX1 TO AIR SELECT

TX2 TO AIR SELECT

EXT. +15VIN

AUTO RF TRANSFER SELECT
AUTO AES TRANSFER SELECT
MAIN AES SELECT

BACKUP AES SELECT
MAINTENANCE MODE SELECT

Remote Outputs:

RF ON STATUS

SYSTEM INTERLOCK OPEN ALARM
TX1/TX2 TO AIR

MAIN/BACKUP AES
+15VDCOUT

AUTO RF TRANSFER ENABLED
AUTO AES TRANSFER ENABLED
MAIN AES ALARM

BACKUP AES ALARM
MAINTENANCE MODE ENABLED
REMOTE CONTROL ENABLED
SUMMARY ALARM

SWITCH FAULT

RF AND AUDIO RF Switching Options RF TRANSFER MODE (AUTO/MANUAL)
SWITCHING MAIN TRANSMITTER SELECT (TX1/TX2)
*MODE (NORMAL/MAINTENANCE)

* Activating Maintenance mode enables the standby transmitter
for operation into a test load.

NOTE: RF and Audio Switching Options can be configured in local or remote mode. In local, options are set from
the front panel switches or via the front panel serial console (USB - Type B connector). In remote, options are
set through the remote 1/0 on the rear panel.
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Category Parameter Specification Value/Conditions/Comments
RF AND AUDIO AES Switching Options AUDIO TRANSFER MODE (AUTO/MANUAL)
SWITCHING AUDIO SOURCE (MAIN/BACKUP), MANUAL mode only
(continued) Main Transmitter RF Low Threshold Level: 10 to 90 %

Transfer Settings Low Threshold Delay: 0 to 300 s

Main AES Source Low Threshold Level: 0 to -60 dBFS

Transfer Settings Low Threshold Delay: 0 to 300 s

Normal Threshold Level: 0 to -60 dBFS
Normal Threshold Delay: 0 to 300 s

NOTE: RF and Audio transfer settings are programmable in local mode via the front panel serial console
(USB - Type B connector).

POWER SUPPLY Input Voltage +24V dc £ 10%

Redundant +24 V dc supplies provided by VS150C transmitters
or by external ac-dc power supplies provided in the ancillary kit

Power Consumption |3 W maximum

COAXIAL SWITCH  |Total Input Power 1500 W, at 40°C (104°F), sea level, load VSWR < 1.10:1

(dc to 108 MHz _
ratings) Input Power Derating VSWR of 1.5:1, derate by 0.96

Factors Temperature of 50°C (122°F), derate by 0.95
Altitude of 3000 m (10,000 ft), derate by 0.90

Input VSWR < 1.10:1

Isolation 85 dB minimum (dc to 1 GHz)
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VS-TC TECHNICAL INSTRUCTION MANUAL GENERAL INFORMATION

Category Parameter

Specification Value/Conditions/Comments

REAR PANEL Remote Control/
CONNECTIONS Monitoring

One female 25-pin D-sub connector

System Interlock

2-position screw terminal block

Transmitter Control/
Monitoring

Dual RJ45 connector (serial link from transfer controller to each
transmitter)

Controller Program
Port

One female 9-pin D-sub

+24 V dc Inputs

Dual 2.5 mm x 5.5 mm jacks (redundant)

Audio

AES IN (MAIN): XLR female
AES IN (BACKUP): XLR female
AES OUT (TX 1): XLR male
AES OUT (TX 2): XLR male

RF Coaxial Switch

Type ‘N’, female:
Port 1: Antenna
Port 2: TX 2
Port 3: TX 1
Port 4: Dummy Load

ENVIRONMENTAL |Temperature Range

0°C to +50°C (32°F to 122°C)

Humidity Range

10% to 95% non-condensing

Altitude

0 m to 3000 m (0 ft to 10,000 ft)

Cooling Requirements

Convection cooled (no fans)

PHYSICAL Dimensions W = Standard 19" (48.3 cm) EIA rack [minimum opening of 17.5"
(44.5 cm)]
H=2RU=35"(7.7cm)
D=1-.125" (25.7 cm)
Weight 2 kg (4.4 Ibs)
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VS-TC TECHNICAL INSTRUCTION MANUAL PREPARATION FOR USE & INSTALLATION

SECTION 2: PREPARATION FOR USE &
INSTALLATION

This section contains information required to prepare the VS-TC for use and to install it in a user-
provided cabinet. Nautel recommends you incorporate all requirements in this section to ensure
optimum reliability and performance. Topics include:

Preparation for Use
- VS-TC Environment Requirements
- Electrical Power, on page 2.2
- System Interface Connections, on page 2.2
- VS Transmitter Interface Connections, on page 2.3
- Remote Control Inputs, on page 2.5
- Remote Alarm/Status Outputs, on page 2.9

Installation, on page 2.11
- Accepting the Shipment, on page 2.11
- Installing the VS-TC, on page 2.11
- Installing External Control/Monitor Wiring, on page 2.11
- Installing Transmitter Interconnect Wiring and Cables, on page 2.11

: Failure to comply with these recommendations and instructions could void the manufacturer’s
war