LITERATURE

RFL 9785

Programmable ON/OFF Powerline Carrier System
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Figure 1. Typical RFL 9785 terminal shown with optional voice module.

The RFL 9785 is an amplitude-modulated ON/OFF
powerline carrier transmitter/receiver terminal. It is based
on the proven technology of the RFL 6785P, with
enhanced features to meet today’s market demands.
These features include improved RFl and Surge
Withstand Capabilities (meeting the requirements of
ANSI/IEEE C93.5), ESD protection (per IEEE PC 37.90.3,
draftA, 1/8/99), available redundant power supplies, and
increased flexibility through field-programmable frequencies
and logic.

The RFL 9785 was designed for directional comparison
blocking applications in high-speed protective relaying
communications. Its interface circuits are compatible with
almost every existing carrier blocking relay. One standard
package is all you will need for most schemes. A complete
10 Watt transmitter/receiver is contained in a 19-inch
chassis that occupies three rack units of vertical
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rack space (5.25 inches, or 13.3 cm). An optional voice
service channel, Checkback Module, Sequence of Events
and redundant power supply can also be added in the
same 3U chassis. A functional block diagram of a typical
RFL 9785 terminal appears in Figure 3.

The RFL 9785’s transmit characteristics are set by rotary
switches on the transmitter module. These switches select
the operating frequency; it can be set from 30 kHz to 535
kHz, in 10-Hz steps.

The RFL 9785’s receive characteristics are set by DIP
switches on the receiver module. These switches provide
an operating frequency range of 30 kHz to 535 kHz,
adjustable in 250-Hz steps,
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FEATURES

* Tested in compliance to the requirements
specified in ANSI C93.5-1997 Single Functions
powerline Carrier Transmitter/Receiver equipment.

* ESD protection (per IEEE PC 37.90.3, draft A, 1/8/99)

* RS232 port for remote interrogation of optional
checkback and/or SOE log.

1/O FLEXIBILITY

The RFL 9785’s I/O module can be set to match the 1/O
requirements of your equipment. This means you can
interface your equipment directly to the RFL 9785
without special adapter circuits. 1/O’s are available for 48,
125 and 250 Vdc station battery. Additionally, logic level
1/O’s (5 Vdc nominal) are available.

 Transmitter control (start/stop) can be achieved by
application or removal of station battery voltage
(either positive or negative polarity).

* Reserve Signal Carrier keying is provided through
application of station battery voltage (either positive
or negative polarity).

* Acurrentlimiter is available to provide 20 mA, 180 mA,
200 mA, or 1 Ampere at station battery voltage (either
positive or negative polarity).

STATION BATTERY OUTPUT

A switched and fused station battery output is available
from the RFL 9785°s non-redundant power supply. This
output can be used to drive external low-current
equipment.

RECEIVED CARRIER LEVEL INDICATOR

An LCD display on the CLI Module (visible through the
front door) provides a visual indicator of the received
carrier level (+/-10 dB from an adjustable nominal value).
An analog output is also provided for use with external
indicators (+/-1V or 0-1004A, jumper selectable).

NO HYBRID REQUIRED

A hybrid is not required between the transmitter and
receiver. However, hybrids can be optionally supplied
forapplications where the transmitter and receiver ports
will be used separately.
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OPTIONAL VOICE SERVICE CHANNEL

An optional voice service channel can be added to the
RFL 9785. This channel can be used to provide voice
communications between substations. A handset and
call button are provided on the front panel. Rear
connections are provided for remote handsets, call
buttons, and call received indications.

OPTIONAL CHECKBACK MODULE

RFL 9785 terminals can be supplied with a Checkback
Module. It allows automatic testing of up to four terminal
lines. It can be programmed to transmit a particular
code, and to respond only when that code is received.
This provides greater programming options.

All checkback system programming is done through an
RS-232 port on the rear of the RFL 9785. This includes
master/remote configuration, number of lines to be
tested, full or reduced power and hard carrier response.
The RS-232 port can be connected to any computer
terminal or personal computer with a terminal emulation
mode. Once connected, a non-proprietary software
programming language called “APRIL” (Asynchronous
Programming and Remote Interrogation Language) can
be usedto read settings, re-program existing settings, or
monitor carrier inputs and outputs.

POWER SUPPLIES
Choice of 48V/125Vdc or 250 Vdc Power Supplies. Chas-
sis may be equipped with single or redundant supplies.

OPTIONAL SOE & IRIG-B

The major status signals within the chassis are constantly
monitored by a sequence of events (SOE) module. This
module detects and records any changes in the system
status. The SOE log may be downloaded via an RS-232
connection (both front and rear connections standard)
to provide a time and date stamped record of events.
The records are stored in Non Volatile RAM. The unit has
a free running clock which will be synchronized to the
IRIG-B input every ten minutes if IRIG-B is available.
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Sequence Of Events Log for the Tx/Rx provides a
record for 40 events for each of the following points

Point Number 9785

Start

Stop

Reserve Key
Remote Initiate
Transmitter Fail
Checkback Fail
Block Output
Power Up

Power supply #1 fail
10 Power supply #2 fail

OO N RNWN=

Table 1. Signals Monitored

SPECIFICATIONS

GENERAL

The 9785 is a programmable 10 W ON/OFF carrier sys-
tem which fully complies with ANSI C93.5. The system is
packaged in a single 3U high chassis and includes full-
feature transmitter and receiver sections. The unit may
optionally be equipped with voice capability and
checkback functions. External amplifiers can be used to
boost the output power if required.

Dimensions: 19”x5.25” x 15.25”

Supply voltage: 48/125 Vdc (38 to 150 Vdc 85 W)
250 Vdc (200 to 300 Vdc 85 W)

Approximate Weight: 17.5 Ibs.
Operating Temperature: -20°C to 60°C
Humidity: 0 to 95% non-condensing

ESD protection (per IEEE PC 37.90.3, draft A,
1/8/99), Dielectric and surge withstand: Per ANSI C93.5

TRANSMITTER

The transmitter is a fully programmable Direct Digital
Synthesis (DDS) generator followed by a 10 W power
amplifier and filter. If the voice option is installed the au-
dio signal is AM modulated onto the carrier.

Frequency step size: 10 Hz

Frequency setting method: Direct reading rotary switches
Rated output power: 10 Watts

Output impedance: 50 Ohms (with load-matching adjustment)
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RECEIVER

The receive circuit consists of an input normalizer, pro-
grammable frequency detector, and carrier level indicator.

Receiver sensitivity: 5 mVrms

Maximum receive level: >25 Vrms

Nominal Delay Channel Channel
Bandwith Sp acing Sp acing
w/Voice w/o Voice
500 Hz 5ms 4 kHz 1 kHz
1000 Hz 3ms 4 kHz 2 kHz
1500 Hz 1.5 ms 4 kHz 3 kHz

Table 2. Minimum permissible channel spacings
and delay times.

Carrier Level Indicator:
Display: Front panel 3-/> digit direct reading (in dB)
Range: £10 dB

External meter output: 0 to 100 pAmp or =1 Volt,
jumper selectable.

OPTIONAL SEQUENCE OF EVENTS

System status points are checked every millisecond and
changes in system status (events) are recorded in the log
with time and date stamps. The events are stored in non-
volatile memory and are recalled most recent event first.
The forty most recent events are retained. The local clock
is automatically synchronized to an externally supplied
IRIG-B signal if available.

Clock functions: Y2K compliant

IRIG-B input: 1000 Hz modulated or direct TTL
Signals monitored: See table 1 on page 2.
OUTPUT RATINGS

Solid State Outputs

Maximum continuous current: 1 Amp
Maximum 1 minute current: 2 Amps

Maximum 100 mSec current: 10 Amps
Maximum open circuit voltage: 280 Volts
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INPUT RATINGS

48 Volt Inputs
Will not operate at or below: 28 Volts
Will operate at or above: 35 Volts
Minimum pulse duration: 100 uSec
Input current: <10mA, 5mA typical

Trip Relay Outputs

Maximum continuous current: 5 Amps
Maximum 200 mSec current: 30 Amps
Maximum open circuit voltage: 280 Volts

Alarm Relay Outputs

Maximum continuous current: 1 Amp

Maximum breaking current (125 Vdc): 1 Amp,
non-inductive

Maximum breaking current (280 Vdc): 0.25 Amp,
non-inductive

Maximum open circuit voltage: 280 Volts

125 Volt Inputs
Will not operate at or below: 70 Volts
Will operate at or above: 90 Volts
Minimum pulse duration: 100 uSec
Input current: <10mA, 5mA typical

Note: Logic level (5 volt nominal ) outputs are 250 Volt Inputs
available. Will not operate at or below: 140 Volts
Will operate at or above: 175 Volts
RF Output Minimum pulse duration: 100 uSec

Maximum continuous output power: 10 Watts Input current: <10mA, SmA typical

Nominal output impedance: 50 Ohms
Note: Logic level (5 volt nominal ) outputs are

available.

RF Input
Inputimpedance (termination enabled): 50 or 75 Ohms
selectable

Maximum continuous termination power dissipation: 1 Watt
Input impedance (termination disabled): >30 K-Ohms

RS-232 <—\L
Checkback
(Optional)
Start & DigiTgI 10 Watt OL:lTpUT
Stop Transmitter Power Filter [
Inputs Amplifier
Logic
Module
K—>Line
Coupling
Equipment
Block Detector Narrow-Band Receiver
& < Filter Downshifter
Alarm
Outputs \
SOE / IRIG-B Digital
(Optionsl) Level Meter
RS-232 d

Figure 2. Typical RFL 9785 Programmable ON/OFF Powerline Carrier System Block Diagram.
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Specifications subject to change without notice.
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Figure 3. Typical Rear View RFL 9785 Programmable ON/OFF Powerline Carrier System.
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9785 Programmable ON/OFF Powerline Carrier System
Smart Number Ordering Infromation

48 to 125 Vdc Single Supply

48 to 125 Vdc Dual Supplies

250 Vdc Single Supply

250 Vdc Dual Supplies

External supplies

External amplifier, any frequency

30to 65 KHz, 10 W

65 to 156 KHz, 10 W

156 to 392 KHz, 10 W

392 to 535 KHz, 10 W

114 to 288.5 KHz, 10W

48 Vdc

(9] [ (OS] I ) P )

125 Vdc

250 Vdc

Logic Level Relay Control I/O Voltage 48VDC

Logic Level Relay Control I/O Voltage 125VDC

Logic Level Relay Control I/0 Voltage 250VDC

500 Hz

[« 1920 >N LS 1 S0

—_

HiNEN RN

1000 Hz

1500 Hz

No SOE Option

|

—_

No Voice Functions

SOE Option 2
No Checkback Option 1
Checkback Option 2
Checkback with Aux. Alarm Chassis 3

o

With Voice Functions

—

No Current Limit Module 0
48 Vdc Current Limit Module 1
125 Vdc Current Limit Module 2

No user specified customization A
Additional system details provided by customer Z
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