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SET/7000

SYSTEM POWER SUPPLY
THEORY OF OPERATION

The system power supply provides DC power fro all of the circuit
modules in the system and system supervision circuits. The func-
tional diagram for this module is shown in Figure VII. The :
module requires a power source of 120VAC, single phase, 60 Hz.

An internal transformer steps down the 120VAC line input to 30VAC.
An AC power failure relay (PF) and a power-on lamp are connected
to the transformer secondary. The lamp is on and the relay is
energized when AC power is on. The transformer also feeds a DC
power supply. The negative of the DC supply is connected to pin
12 on the mother board, and the positive output is connected to
the contacts of the power failure relay and a normally-closed
system reset switch to pin 4. If AC power should fail, the PF
relay is de-energized automatically connecting battery pewer to
the positive output line.

If the modules in a fire alarm system require less than 0.5 amp
from the system power supply, the signal power output terminal
may be used to supply some of the system DC signal devices.

A ground detection circuit in the module monitors the system
ground (chassis ground). If either the positive or negative side

f the system DC output becomes shorted to the chassis, the ground
detection circuit turns on a warning lamp and sends a trouble sig-
nal to the system trouble supervisory circuit which is also part
of this module,

The trouble supervision circuit accepts a number of inputs from
the system to generate a warning signal. A card supervision cir-
cuit monitors the modules that are plugged into the mother board.
The bus lines at pins 1 and 2 alternate from module to module.

At the end of each mother board the last pin (1 or 2) is tied to
the negative output line (pin 12). Under normal conditions, the
card supervision inputs to the system power supply are at the
negative reference. If any card is removed from the rack, the
circuit is open and the trouble supervision circuit detects the
fault. Another input to the trouble circuit is from pin 10. Any
trouble output signals generated by other modules in the system
are received by the system power supply on this bus. A trouble
input is shown on the diagram via the terminal board from the bat-

tery charger module. Finally, a trouble input is generated if AC
power 1is lost.




When an input signal is received by the trouble supexrvision cir-
cuit, the trouble relay is energized. The relay contact connects
the system DC, through the SILENCE/NORMAL switch, to the module
trouble lamp and the system trouble buzzer. The panel mounted .
STLENCE/NORMAL switch is used to silence the alarm buzzer after a
trouble signal has been received. The trouble light remains on
until the fault is corrected. After the fault is corrected, the
trouble lamp will go off and the buzzer turns on indicating that
the switch must be returned to the NORMAL position.

One set of contacts of the PF relay is connected to pin 11 of the
mother board (PROGRAM NEGATIVE SILENCE) and the trouble circuit.
By connecting pin 11 to negative, the trouble signal generated by
the loss of AC power is canceled.
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SFA-3-1

SYSTEM POWER SUPPLY

FUNCTION

This module is the basic power supply providing

supervisory and operating current to other modules.

The unit is also equipped with a system ground
detection circuit with supervised ground alarm light,
system reset switch, trouble buzzer, trouble indicator
light and silencing switch with terminals for remote
trouble signal connection. Other features included
are power-on light, power failure relay and a super-
visory ecircuit which causes the trouble buzzer to
sound when any of the system modules are removed
from the mounting rack. Terminals are provided to
connect an external trouble signal.

" SPECIFICATIONS
CATALOG NUMBER . v vesonsenaennennnens SFA-3-1
INPUT POMER. .. enrnnnn 120VAC, 60Hz., 1 Amp.

OPTIONAL STANDBY....Battery, 24V0C Lead
. Acid or Nickel Cadmium

NOTE....When battery is omitted a SFA-3-10
double supervisory module is required.
Input power is 120/240 3-wire 60Hz.

MAXIMUM DC LOAD. ...cenvvnns 3.5 Amps., 24VDC
CURRENT DEMAND...... Supervisory 0.008 Amps.

Trouble 0.145 Amps.
DIMENSIONS.......vv v g4t W, x 6" H. x 4 D.
FINISH. . v vseseneencccancnnnencnnsoanns Beige

CONSTRUCTION....Plug-in, printed circuit
card assembly, face panel
No. 18MSG steel.

INSTALLATION, . ...... ... Factory rack mounted
MODULE WEIGHT . .. viiiiiini i 7 LBS.
LISTING....Underwriters' Laboratories, Inc.

P-oted in US.A.
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CATALOG NO., SFA-3-1
FACTORY NO. 210761

SYSTEM POWER SUPPLY

FIELD SERVICE TEST PROCEDURE

The objective of this test is to verify that the System Power Supply
is functioning properly. After the power supply has been tested
(and replaced if necessary), it may be used as the power supply and
trouble detection circuit for testing most of the circuit modules
in the system.

Test Equipment Required:

Test

Multimeter v
DC Ammeter 0-5ADC 3
Test Leads (Jumpers)

Procedure:

1.

Purn off AC power to the module and unplug module from
the equipment rack.

Remove the external wiring connected to terminal strip
numbers 1, 2, 5, 7, 11 and 12.

Check the continuity between terminal number 5 and the
following: terminal numbers 1, 7, 15,11 and printed cir-
cuit card connector contact No. 4. Reading on meter should
be zero ohms.

Check the continuity between terminal number 13 and the.
following: terminal numbers 6, 8, 10 and printed circuit
card connector contact No. 12. Reading on meter should
be zero ohms.

The wiring connected to the terminal strip should be:
120VAC input to numbers 3 and 4; Negative Reference for

DC voltage to numbers 6, 8, 10, 13; Equipment Rack {safety
ground) to number 9; Remote Reset or jumper between numbars
14 and 15. Place a jumper between pins 1 and 2 on the
mother board, and the negative bus (pin 12).
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Test Procedure (Cont.)

6.

10.

Turn on the AC power and measure the voltage across termi-
nals 3 and 4. Voltage should be between 102 (min.) and
132 (max.) VAC, 60 Hz. Module pilot light should be on.
The trouble buzzer should be off with the switch set for
normal cperation. Both the trouble light and the ground
light should be off. If the ground light is on, check the
connection from terminal number 9 to the equipment rack
safety ground.

Measure the DC system voltage at the following points with
respect to the negative reference. (All DC voltage levels

.shall be given with respect to negative; terminals 6, 8,

10, 13 or P.C. card connector contact No. 12). Terminal
nurbers 2, 5, 15, 11 and printed circuit connector No. 4.
Voltage should be 26VDC tav.

Turn on buzzer switch. Buzzer should sound, but trouble
light should remain off. Return switch to normal position.

Using a test lead, connect terminal number 5 (DC output)
to P.C. card connector contact No. 9 (lamp test). The

The trouble light, ground light and trouble buzzer should
e on. Remove the test lead from contact No. 9 and place
it on contact No. 10. The trouble light and buzzer should
be on. Measure the DC voltage at terminal 1; reading
should be less than 1 volt. Remove the test lead from
contact No. 10 and terminal 5. Remove the jumper from
contact Nos. 1 and 2. The trouble light and buzzer should
be on. Place a jumper between P.C. card connector contact
Nos. 11 and 12. This should not silence the buzzer or
turn off the lamp. Remove jumpex, and turn off the AC
power.

TIf the power supply module has not performed satisfactorily
in the previous tests, it should be replaced. Before mount-
ing the power supply in the equipment rack, check the'con-
tinuity between pins 1 and 12 and 2 and 12 on the mother
board. If all of the other circuit modules are in place

on the unit, the reading should be zero ohms. If it is an
open circuit or a very high reading, a fault exists in the
equipment rack wiring of this circuit, or on a printed
circuit card in one of the modules.




(

o,

—

=

12.

13.

SFrA-3-1.3

Mount the power supply in the rack and connect the external
wiring to the terminal strip. Turn on the AC power. If
the trouble lamp/buzzer goes on, measure the voltage at
terminal 1. A reading of more than 7VDC indicates trouble
in the battery charger module. Reset the battery charger.
If the voltage at terminal 1 remains high, the battery
charger module must be tested. If the voltage at terminal
1 drops to 1lVDC or less, but the trouble light/buzzer
remains on, the trouble supervisory line (P.C. card con-
nector contact No. 10) is high. Any modules with trouble
lamps on should be checked for abnormal conditions.

A DC ammeter may be connected between terminals 14 and 15
of the power supply (remove external wiring) in order to
monitor the current and the voltage output while perform-
ing a lamp test. No abnormal variation should occur in
either reading. (Refer to system specifications). Check
any lamps in the system which do not light, and if lamps
are good, test the circuit modules for faults.

If the system is programmed to silence the trouble light
and buzzer when AC power fails, perform the following test.
The battery should be connected to terminal 7 (Pos.) and
terminal 8 (Neg.). The voltage across these terminals
should be within the limits acceptable for the type of bat-
tery used. Turn off the AC power. The full value of the
battery voltage should appear at terminals 1 and 15. The
trouble light and buzzer should remain off.
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SET/7000

SIGNAL: POWER SUPPLY
THEORY OF OPERATION

Two signal power modules are available for SET/7000 systems.
The SFA-3-2 is a dual output module, as shown in Figure VIII,
and module SFA-3-3 is a single output module. The input to
these modules is 120VAC single phase, 60 Hz. A power fail-
ure relay is used to automatically switch from the DC power
supply to the battery when the AC power fails. The PF

relay is energized when AC power is applied to the input
terminals. The negative of the DC power supplies, battery
input and output terminals are all common.
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SET/7000

BATTERY CHARGERS

THEORY OF OPERATION

The automatic battery charger, module SFA-3-6, is the most complex
of the battery charger units. The functional diagram for this
unit is shown in Figure IX. A DC power Supply with current limit-
ing (I limit)requires an input of 120VAC, single phase, 60 Hz. The
output is monitored by a front panel mounted ammeter and volt-
meter. When power is initially turned on, the target drop (TD)
remains red, and the TP output is high. Activating the momentary
contact reset switch energizes the K relay and TD. The relay is
locked on by its contact, and TD shows white, indicating normal
conditions.

Activating the reset switch initially turns on the low level con-
trol circuit and the output switch so that the battery will charge.
When the battery reaches the voltage set by P1l, the high level
control circuit activates a timer circuit. The timer holds the
output switch on for approximately one hour and charges the bat-
tery above its nominal capacity. P2 and the low level control cir-
cuit turn on the output switch when the battery voltage drops to a
preset value. If the low level control fails to turn on and the
voltage continues to drop to a preset level determined by P23, the
trouble switch opens. This de-energizes the K relay, causes the
target drop to show red, and places a high level on the TP output.

An adjustable power resistor in the module allows the unit to sup-
ply a nominal trickle charge current of approximately 0.5 milli=
amps to the battery. A circuit breaker in the output line pro-
tects the battery from a short circuit in the locad lines.

The circuit breaker, one hour timer and P3/trouble switch are
omitted on the basic battery charger module.
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SET/7000

SWITCHING REGULATOR MODULE FOR SMOKE DETECTORS
THEORY OF OPERATION

The switching regulator accepts the standard system DC input
from pin 4 of the mother board and produces a well regulated DC
output on pin 3 for the smoke detectors and associated control
modules. (Figure X). '

The major part of the regulator consists of the power switching
circuit and energy storage devices. Under normal conditions the
current output is small, and the circuit switches at a slow rate
to store energy in the module inductors and capacitors. As the
load increases, the circuit operates at a faster rate to maintain
a constant output voltage.

The voltage sensing circuit, which consists of a resistor network
at the output, is selected to give an output voltage between 19
and 22vVDC. Small variations in output voltage (typically milli-
volts) are connected to the input of an error amplifier which
controls the switching network. If the output voltage begins to
drop, the error amplifier causes the switching circuit to supply
more current to the output to maintain a constant output voltage.
If the output voltage begins to increase, the error amplifier
causes the switching circuit to supply less load current and main-
tains a constant output voltage.

An electronic protection circuit has been included in the module.
The current limit circuit allows the output veoltage to remain con-
stant for loads up to 3.0 amps. If the load increases above this
value, the output voltage decreases rapidly, and power dissipation
within the module is limited to a safe value.
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