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CABLE PRESSURE TELEMETRY—CENTRAL CONTROL
»DESCRIPTION AND OPERATION
TOLL CABLE PRESSURE TRANSDUCER SYSTEM¢

1. GENERAL

1.01 This section describes the central control
circuit operational functions which are designed

to allow monitoring of gas pressure at regular

intervals along toll cables from a central point.

1.02 This section is reissued to:
e Revise title
e Revise timing requirements
e Revise Fig. 1 and 3

e Describe flashing lamps on central control
unit

e Describe remote alarm feature
e Generally update section
2. DESCRIPTION

2.01 The central control circuit commands a

D-transducer location to read the pressure
in the cable at a particular location. The pressure
is then read into the central control memory circuit
where it is compared with a reference value. When
alarm conditions exist, pressures at all transducers
on the alarmed cable are printed out.

2.02 By means of this pressure gradient of the
cable, it is possible to detect and approximate
sheath faults that might lead to a service interruption.

2.03 The D-transducer contains a pressure to

resistance transducer and relays for controlling
the connection of the transducer to the control
circuit. The central control measures the resistance
of the transducer by applying a constant current
to a pair of wires connected to the transducer.
The voltage at the terminal of the constant current
supply is proportional to the resistance of the
transducer. The resistance and the value of the

current are chosen so that one volt corresponds to
one pound of pressure.

2.04 Two measurements are made to compensate

for the loop resistance of the cable. Fig. 1
illustrates the measurement procedure. The first
measurement is made with relays A and B normal.
This measurement reads the voltage across the loop
(resistance CR1) and the resistance of pressure
transducer station 1. The central control then
issues a command which operates the A relay in
transducer station 1. The voltmeter now reads
the voltage across only the loop (resistance CR1)
since the pressure transducer is shorted. The
central control then subtracts the second measurement
from the first. The difference is the voltage across
the pressure transducer resistor only, and therefore
proportional to the pressure.

2.05 After completing the second measurement,

the central control issues a command which
operates relay B in transducer station 1. The
central control then reads the pressure in transducer
station 2. This process is continued until all
transducers are read.

2.06 Before any new measurements of this cable

are made, commands are sent which release
all A and B relays which restore all transducers
to normal.

2.07 Alarm signals are generated and a printout
~ of the pressure of all transducers on the

cable being scanned is made if the pressure at

any transducer falls below a predetermined level.

2.08 The different operational modes can be
activated from the eentral control unit control
panel (see Fig. 2).

2.09 The automatic mode is activated when the

AUTO key is operated and scanning is
started on a continuous basis for a maximum of
eight cables. The cable being scanned at any
instant is indicated by a lighted cable number
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Fig. 2—Print and Control Panel

lamp (1 to 8) on the control panel. The pressure
readings are obtained as described in Part 2 and
4 and are compared with the programmed alarm
levels. If the pressure is within the required
limits, the printer will remain normal at this time.

2.10 If an alarm condition is detected, the office
alarms will be activated and a red ALARM
lamp associated with the defective cable will be
lighted. When an alarm is received, the system
continues to scan to the end of the cable without
a printout. The system then initiates a complete
rescan on that cable with a printout of the pressure
of all the transducers on the alarmed cable, instead

of advancing to the next cable. At the termination

Page 2

of this scan the control circuit advances to the
next cable, repeating the sequence for each cable.

2.11  »The manual mode of operation can be
initiated at any time. Operation of the
MANUAL key stops the automatic mode of operation,
causes the MANUAL lamp to flash at a one-second
rate,4 extinguishes the AUTO lamp, and at the
completion of the operation in progress lights the
MANUAL READY lamp. When in the manual
mode, the MANUAL READY lamp must be lighted
before any manual operations are executed (except
CABLE ADVANCE and RESET TO STATION 1).
All readings will be printed out when in the manual
mode.




2.12 The following keys when operated activate

the central control circuit as described.

(a) ALARM/ACO: If an alarm occurs on a cable

and the corresponding alarm key is then
operated, the office alarm will be silenced, the
ACO lamp lighted and the ALARM lamp
extinguished. This operation does not inhibit
the printout funetion.

(b) PRINT (operated): An automatic printout

is made of all transducers on all cables every
12 or 24 hours depending on which option is
provided. If the PRINT key is operated while
in the automatic mode, normal scanning will take
place with a complete printout of all transducers
on all cables. If the cable has an alarm condition,
that cable will be printed twice and all others
printed once. '

(¢) PRINT (released): Printout will occur only
at the 12- or 24-hour intervals or when an
alarm occurs.

(d) PRINT OFF (1-8): If one of the PRINT

OFF buttons is operated, the printout which
would occur due to alarms is inhibited. All
other alarm features remain normal. This
prevents recurrent printout of alarmed cables
while repairs are being made.

(¢) READ NEXT STATION: When this key is

operated, the next transducer following the
one just measured will be read and printed.
The MANUAL READY lamp is extinguished
during the read and print operation and relights
when the operation is complete. When this
lamp relights, no further action will be taken
until this key or another key is reoperated.

(f) READ NEXT STATION CONTINUOUS:

Operation of this key will command the
control circuit to read and print each transducer
on the cable sequentially. When the end of the
cable is reached, the same cable will be reread
and reprinted once only. When the end of the
cable is reached on the second reading, all
operation will terminate and no other manual
operations can be initiated until the key is
reoperated.

(g) READ AND HOLD NEXT STATION, REREAD,
AND REREAD CONTINUOUS: The operation
of the READ AND HOLD NEXT STATION key
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initiates the order for the next transducer to
be read and printed and held so that additional
readings can be made on this station if necessary.
The MANUAL READY lamp is extinguished
throughout the read and print operation. If it
is necessary to repeat the read and print operation
on the same transducer, operate the REREAD
key after the MANUAL READY lamp has
relighted. The MANUAL READY lamp will
again be extinguished during this read and print
operation.

If it is necessary to read the same transducer
continuously, operate the REREAD CONTINUOUS
key after the MANUAL READY lamp is relighted.
The continuous reread operation is terminated
by reoperating the REREAD CONTINUOUS key.
Reoperation of the READ AND HOLD NEXT
STATION key causes the READ AND HOLD
NEXT STATION lamp to extinguish, and terminates
the continuous reread operation if it is active.
If the next transducer is to be read and held,
then the READ AND HOLD NEXT STATION
key must be operated again.

(h) RESET TO STATION 1: The operation of

this key will restore the central control cireuit
to transducer station 1 of the cable being
measured.

(i) CABLE ADVANCE: If the CABLE ADVANCE

key is operated, the central control will
advance to the next cable and wait for further
instructions. Any subsequent key operation
other than a reoperation of the CABLE ADVANCE
key will cause the new cable to be reset to
transducer station 1 prior to executing the
designated operation. If the CABLE ADVANCE
key has been operated again, the central control
would have advanced to the next cable without
resetting the previous cable. The cable selected
will be indicated by the cable number lamps.

() STANDBY AND CLEAR: An operator may

stop all automatic and manual operations
and place the central control in a standby condition
by operating the STANDBY key. This operation
#causes the STANDBY lamp to flash at a one
second rateq and extinguishes all others except
the cable number, print off, alarm, and alarm
cutoff lamps. If the automatic or manual modes
are reinitiated, readings will begin with the cable
and transducer connected when the STANDBY
key is operated.
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The central control may also be placed on standby
by operating the CLEAR key. This operation
not only places the equipment on standby, but
also resets the logic circuitry to its normal
starting condition and prepares the central control
to start measuring transducer station 1 of cable 1.
The clear feature is useful to clear lockup
conditions that may occur during power turn on
or after a plug-in printed board has been replaced.

3. TYPICAL OPERATION
3.01 Assume the system is operating in the
automatic mode, pressure measurements are

to be started on cable 1 and a printout is to occur
on all transducer stations (illustrated in Fig. 3).

(— -+ CLOCK PULSE (CP)

10 SECONDS RESET ENTIRE CABLE
<+ CP ~.
5.5 READ TRANSDUCER AND CABLE RESISTANCE
Il SECONDS - CP - STATION
;5 READ CABLE RESISTANCE
—+CcP
5.5 READ TRANSDUCER AND CABLE RESISTAN:':g 2ND
Il SECONDS +CP [ STATION
Ss READ CABLE RESISTANCE
- CcP
5.5 READ TRANSDUCER AND CABLE RESISTANCE 3RD
1l SECONDS -} CP — STATION
;5 READ CABLE RESISTANCE
-+ CcP
READ TRANSDUCER AND CABLE RESISTANCE 4TH
Il SECONDS - CP [~ STATION

> READ CABLE RESISTANCE
+cp

A

Fig. 3—9Cable Pressure Measurement Time Sequenced

3.02 The first clock pulse will activate the cable
control circuit as follows:

(1) The electronic cable counter and the printer
cable counter will normally advance to the

next cable; however, in this example the cable

control circuit will reset and address cable 1.

(2) The current control circuit will apply a current
to cable 1 for 10 seconds, resetting all
transducers to the required initial state (the
readout control circuit will be inhibited from
measuring the cable for this 10-second period).
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(8) The electronic station counter, printer station

counter and alarm program counter will be
reset. Cable 1 is now selected and the central
circuit is in the required state.

3.03 After the end of the 10-second reset period,
the next clock pulse activates the readout
control circuit and initiates the following functions:

(1) The alarm pressure counter and printer
pressure counter are reset to receive pressure
information from the first transducer.

(2) The load number lead is activated.

(83) The current control circuit stops the cable
reset current and applies a one milliampere
measuring current to the cable.

(4) The timer in the readout control circuit is

triggered which prevents any further action
#for a period of 3 seconds. This allows timeq
for the voltage on the filters in the measuring
path to reach a steady state after the application
of the 1 milliampere measuring current.

3.04 PAt the end of the 3-second period,q the

readout control circuit generates a sample
pulse which activates the digital voltmeter (DVM)
and the input voltage is read. This voltage
corresponds to the transducer resistance plus the
cable loop resistance. When the DVM has completed
the measurement and the voltage reading is stored
in a digital form, a read pulse is generated. This
pulse plus the activated load number lead initiates
the following action:

(1) The DVM transfers the stored voltage reading
to the printer pressure counter and alarm
pressure counter.

(2) The current control circuit removes the 1
milliampere measuring current from the cable
and applies a command current to operate a relay
in the transducer placing a short across the
transducer resistance. The DVM readout then
generates an end of voltmeter readout pulse.

3.05 pThe next clock pulse, which occurs 5.5¢
seconds after the first, starts the second
phase of the pressure measurement. Upon receipt



of this pulse, the readout control circuit initiates
the following:

(1) The electronic station counter and printer
station counter advance one.

(2) The load number lead is deactivated and
the local complement lead is activated.

(3) The current control circuit removes the
command current from the cable and applies
the 1 milliampere measuring current.

(4) The timer in the readout control circuit is
triggered which prevents further action for
#3 seconds.4

3.06 BAt the end of the 3-second period a sampleq

pulse is generated which causes the DVM
to read the voltage at its input. This voltage
corresponds to the cable loop resistance only. When
the DVM has completed its measurement, a read
pulse is generated. This pulse plus the active load
complement lead causes the DVM readout to add
the nines complement of the DVM reading to the
contents of the printer pressure counter and the
alarm pressure counter. This is equivalent to
subtracting the second DVM reading from the first.
The printer pressure counter and the alarm pressure
counter now contain numbers which represent the
gas pressure at transducer station 1. The read
pulse also stops the 1 milliampere measuring current.
When these actions are complete, the DVM readout
generates a second end of voltmeter readout pulse.

3.07 The end of voltmeter readout pulse activates

the print control circuit to issue a print
command. The printer will then print and display
the cable number, transducer number, and the
transducer gas pressure. After the generation of
the second read pulse in the station measurement,
a timer in the current control resets and applies a
command current to the cable. This current
operates a relay in transducer station 1 releasing
the transducer and connects the next transducer
to the measuring circuit. The next clock pulse

will then repeat the sequence on transducer station
2.

4. ALARMS

4.01 The electronic station counter is connected
to a translator which transforms its output
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into convenient decimal form for use in programming
the alarm system. The alarm system is capable
of setting different alarm levels for up to eight
sections within any cable. The transducers at
which the alarm level is to change, as well as the
alarm levels themselves, are programmed into a
program patch board by means of cross-connections.
The alarm level is set only on the first two digits
of the pressure. The tens digit can only be 1 or
2 but the units digit range is 0 to 9. The third
and fourth digits of any alarm level are assumed
to be zero. Each cable is provided with its own
program board so the program for each cable may
be set up independently. Switching from one board
to another is done through cable select relays.

4.02 The alarm program counter may assume
one of eight states, one state for each alarm
section of the cable. At the beginning of the cable
the alarm program counter is reset. This state
selects the first of the eight alarm levels which
have been programmed on the program patch
board. This alarm level is compared in the comparator
with the actual pressure reading read into the
alarm pressure counter. If the pressure reading
is equal to or greater than the alarm level, then
no action is taken. If the pressure reading is less
than the alarm level, this is recognized by the
alarm control circuits and an alarm is sounded.

4.03 This action continues until the electronic
station counter arrives at a transducer at
which the alarm level must change. The station
number of this transducer is programmed on the
program patch board. At such a time the alarm
program counter is advanced to a new state which
in turn selects the second of the eight alarm levels.
This continues until the eable has been fully read.

4.04 The program board for a given cable must

be cross-connected for the total number of
transducers on the cable. When the last transducer
on a cable is reached, the output of the station
counter is connected through the program board
to give an end of cable signal to the cable control
circuits. If there is no alarm on the cable, the
cable control circuits will advance the cable counter
and thereby start measurements on the next cable.
If an alarm is present, this information is stored
by the alarm control circuit which prevents the
cable control circuit from advancing the cable
counter. The cable control circuit will then reset
and reread the same cable. This provides a double
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printout of the alarmed cable if the PRINT key
has been operated. After this second reading, the
central control unit will advance to the next cable
and normal operation will resume.

4.05 »A remote alarm and a remote alarm reset
are provided at a remote location on an
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optional basis. The central control unit alarm can
be reset from the remote location when this feature
is utilized.q



