5.12
FIRE DETECTION AND ALARM SYSTEM
5.12.1
Description

The fire detection and alarm system shall include all labor, materials, equipment, and appurtenances required for a complete and operating system.


The system shall be a Simplex multiplex system and shall consist of a central processing unit (CPU), status command center (SCC), transponders (TPRS), and a graphic annunciator panel.  The system shall be configured so that the CPU utilizes multiplex communication techniques to receive digital data from, and transmit digital data to the SCC(s) and transponders.


The system shall utilize a microprocessor based CPU and shall use distributed processing techniques (intelligent transponders) to allow independent operation of the transponders.


The system shall provide fire alarm monitoring and control capability and shall be UL listed (NFPA 72.A, B, C, D as required).


The system shall be a modular design to allow future expansion with a minimum of hardware and/or software editions.  The system shall be equipped with 24 hours of battery standby for system operation during commercial outages.  The system shall instantly revert to the batteries upon the loss of the 120 VAC, 60 Hz supply.


The system communication format shall include three levels of priority such that the fire alarm points shall have the highest priority, with security and other designated types of alarms having a second level of priority.  The third level of priority shall be for those monitoring points which do not require operator interface.


The system shall be equipped with an EIA RS-232-C communications input/output port to allow use of commercially available remote printers, terminals, and keyboards.


The system shall be equipped with a tape cassette unit to manually store and reload RAM based programs, such as Simplex #2190-9118.

5.12.2
Power

Available power to supply the system is single phase 120 VAC from existing power panels as shown on the project drawings.

5.12.3
Fire Indicating and Control Panel Operation

The system shall detect changes in status of the monitored points within the system and shall indicate such changes at the CPU.  The green all-clear light emitting diode (LED) shall be illuminated when all conditions are normal.  The receipt of an alarm condition shall cause the following:
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Display the alarm condition on the alpha-numeric display.
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Activate evacuation signals and assigned control points through event-initiated programs.
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Print or display the assigned English language message and activated event program functions with time and date for the monitored point in alarm on the CPU printer.
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Sound the alarm at the CPU and illuminate the system alarm LED.  The alarm signal and LED shall pulse until the appropriate "acknowledge" switch is depressed.
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Transmit an alarm indication using "dry" SPDT contacts (120 V, three ampere) to the existing Central Fire Surveillance System automatically and without delay.


Operation of the appropriate system "acknowledge" switch shall cause a display of the assigned message for the point in alarm with the suffix "ACK".


The CPU shall provide complete supervision of the system.  Any defects in wiring, loss of power, or transponder failure shall be visually annunciated and printed at the CPU with an audible and visual signal to alert the system operator.


Transmit a system trouble indication using SPDT contacts (120 V, three ampere) to the existing Central Fire Surveillance System automatically and without delay.


The system shall be capable of providing summary printouts via keyboard request of the following information:
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Alarm Summary - prints all points that are in alarm
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Control Summary - prints all activated (on) control points
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System Summary - prints status of all system points
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Trouble Summary - prints status of any supervisory problem within the system


SYMBOL 183 \f "Symbol" \s 9 \h
Cancel - terminates any requested reports
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Control - prints all control functions

5.12.4
System Components
5.12.4.1
Central Processing Unit (CPU)

The Simplex 2120 Series CPU shall use multiplex communication techniques to receive data from, or transmit data to the transponders which shall be located at each location as shown per contract drawings.  The CPU shall be microprocessor-based.  The system shall utilize distributed processing techniques (intelligent transponders) to increase system reliability and allow independent operation of the transponders.


Communications between the CPU and transponders shall be in digital form.  The message word shall consist of multiple digital bits including address, data, parity, start, and stop bits.  At least three error checking methods must be used in order for the CPU or transponders to consider any message valid.  In the event that a transponder fails to respond to a communication from the CPU, at least two more attempts shall be made.  Failure of the transponder to respond to these repeated attempts will result in a communications failure with a resulting display, audible alarm, and print-out.


The central system shall be equipped with an alpha-numeric LED or liquid crystal display, or CRT screen.  The display shall clearly indicate all system alarm and trouble conditions without the use of codes or tables and give their locations.  In addition, the CPU shall be provided with a full alpha-numeric, 20 column strip printer to give a permanent record of all system functions.  The printer shall operate at a minimum speed of 40 characters per second.  The system shall be furnished with an alpha-numeric keyboard or keypad for programming and control with all necessary function keys.


The CPU shall be field programmable and shall be furnished with all necessary hardware, software routines, and equipment as required to provide a complete and operating system.  The life safety software instructions shall be retained in disks, cassette tapes, or erasable programmable read-only-memory (EPROM) to allow memory retention after extended power outages.  Software routines shall be of standard manufacture but shall have customized messages to meet the specific requirements of the facility.  Once established, software routines shall be capable of being changed to meet the expanding requirements of the system.  Software routines shall provide for printed messages for fire alarm functions giving the type of function, time, day, date, and location.


The system shall be equipped with at least one EIA-RS-232-C communications input-output port to allow use of commercially available remote printers, terminals, and keyboards.

5.12.4.2
Communicating Device Transponder (CDT)

The CDT shall be a Simplex 2120 series, solid-state microprocessor-based electronic component which is capable of communications with up to 128 addressable alarm-initiating devices or monitor zones over a common pair of wires.


The CDT shall have the ability to interface with adapter modules for up to 64 separate control or signal circuit functions.


The CDT shall have the ability to detect the loss of communications between it and the CPU.  In this event, the microprocessor shall automatically transfer to a "local mode" operation, which allows inputs from any addressable device with monitor capability to operate any addressable device with signal or control capability.


The transponder shall operate from a 24 VDC input source.  This source shall be obtained from its five ampere, 24 VDC power supply.  The power supply shall operate from a 120 VAC input at three amperes.  Transponders shall be equipped with 24 hour capacity standby batteries to provide full system operation during commercial power outages.

5.12.4.3
Status Command Center (SCC)

The SCC shall be a Simplex 2120 Series modular component of the integrated multiplex system.  It shall function as an annunciator for the system's monitor or control points and provide clearly marked toggle switches to allow operation of the system's control points.  The SCC shall fully operate from the system communication circuits, eliminating the need for special wiring.  The system shall have provisions for field programming of SCC LED annunciation and control point operation.

5.12.5
Peripheral Devices
5.12.5.1
Labeling

All initiating and signalling devices shall be labeled or tagged with identification numbers, as described in Section 4.7 for ease of trouble shooting.

5.12.5.2
Manual Stations

The manual pull station shall be a factory unit, UL listed, comprised of an individual addressed module mounted within a single action, non-coded station Simplex 2099-9795 Series, Type 4521.  Reset shall require a key to unlock and open the station which will permit the handle to return to its normal position when the station is relocked.  The front of the station is to be hinged.  The station shall be red in color.  Stations shall be supplied with compatible boxes for surface mounting.  The back box shall be of steel construction, red in color to match pull stations.

5.12.5.3
Area Detectors

Furnish and install where indicated on the plans dual chamber, ionization smoke detectors, Simplex type 2098-9576.


All detectors shall be of the dual chamber ionization type.  Each detector shall contain no more than 1.0 microcurie of AM 241 radioactive material.  The detectors shall obtain their operating power from the supervisory current in the fire alarm detection loop.  The operating voltage shall be nominally 24 V DC.


The combination detector head and (Simplex #2098-9652) twist-lock base shall be UL listed in accordance with UL 268 and compatible with the fire alarm panel.  Detectors shall be listed for this purpose by Underwriters Laboratories.  Each detector shall have a flashing status indicating LED for visual supervision.  When the detector is actuated, the flashing LED will latch on steady and at full brilliance.  The detector may be reset by actuating the control panel reset switch.


The sensitivity of the detector shall be monitored without removal of the detector head.  Metering test points shall be accessible on the exterior of the detector head.  Field adjustment of the sensitivity shall be possible when conditions require a change.

5.12.5.4
Duct Detectors

Furnish and install where indicated on the plans UL listed Simplex 2098-9645 duct housing with 2098-9201 photoelectric smoke detectors.


The detector shall be a non-polarized 24 VDC type which is compatible with the fire alarm panel and obtains its operating power from the supervisory current in the fire alarm detection loop.


Each detector shall have a flashing status indicating LED for visual supervision which will latch on steady during an alarm condition.  The detector may be reset by actuating the control panel reset switch.


Detectors shall be of the solid-state photoelectric type and shall operate on the light scattering, photodiode principle.  To minimize nuisance alarms, detectors shall have an insect screen and be designed to ignore invisible airborne particles or smoke densities that are below the factory set alarm point. No radioactive material shall be used.


Detector construction shall have a mounting base with a twist-lock detecting head that is lockable.  The locking feature must be field removable when not required.  Contact between the base and head shall be of the bifurcated type utilizing spring type, self-wiping contacts.  Removal of the detector head shall interrupt the supervisory circuit of the fire alarm detection loop and cause a trouble signal at the control panel.  Detector design shall provide compatibility with other normally open fire alarm detection loop devices (heat detectors, pull stations, etc.).


It shall be possible to test the detector without the need of generating smoke.  The test method must simulate the effects of products of combustion in the chamber to ensure testing of all detector circuits.


To minimize false alarms, voltage and RF transient suppression techniques shall be employed as well as smoke signal verification circuit.


Auxiliary SPDT relays shall be installed where indicated.

5.12.5.5
Audible Devices

The audible device shall be Simplex Selectone 4901-9801.  Electronic horns shall be  rated for 24 V DC.  The horn shall contain a volume control which permits the level to be adjusted to meet the needs or the ambient noise level in each area.


The horn shall be UL listed and shall be suitable for surface mounting.


The horn shall contain adjustable tone settings, including a "slow whoop", and it shall be capable of delivering a sound level of 110 DBA at ten feet.


The electronic circuitry shall be mounted in a rugged cast housing gasketed to exclude dirt and moisture.


The horn shall be fully compatible with the fire alarm system to which it is being connected.

5.12.5.6
Zone Addressing Modules (ZAM's)


Furnish and install where indicated on the plans, monitor, signal, or control ZAM units, permitting the supervisory interface of dry contact devices, conventional detectors, waterflow or tamper, switches as well as other audible/visual output devices or control relays to the system.


Monitor ZAM's shall be Simplex Series #2190-2155.  Signal ZAM's shall be Simplex Series #2190-9161.  Control ZAM's shall be Simplex Series #2190-9163.

5.12.5.7
Visual Devices

The visual device shall be a Simplex #4904-9101 with base, polarized, 24 VDC unit.  The lens shall be white with red lettering reading "FIRE".  The lens shall be designed to prevent tampering and shall be constructed of strong Lexan.  The visual device shall utilize a high intensity Xenon flasher.  The lamp assembly shall incorporate a built-in reflector for more efficient light propagation.  The unit shall be designed for ceiling or wall mounting.

5.12.6
Graphic Annunciator Panel
5.12.6.1
The Contractor shall provide a graphic sub system Simplex GP series, to be located per construction drawings.  The display shall be a black silk-screened image of the plans and zones of all areas:


The panel shall have LED's mounted through holes in the white plexiglass.  The LED's shall be covered by clear plexiglass to render them tamper-proof.


The LED's shall be wired to terminal strips.


The panel shall have a "power on" LED and shall have lamp test switch.

5.12.7
Software
5.12.7.1
The system shall be provided with an executive program to handle the normal operation.  The executive program shall have the following features:
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Communications control between the CPU, SCC(s), and transponders;
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Necessary software provided for handling protocol, error detection/annunciation, McCulloh loop, automatic polling, and all system supervision routines;
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Storage of necessary information and generation of various status reports;


SYMBOL 183 \f "Symbol" \s 9 \h
Simple multi-programming language (SMPL) program execution as defined in the operating program;
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CPU RS-232C port communication to remote devices communicating with the system through the RS-232C ports.

5.12.7.2
The system shall be provided with an operating program.  The operating program shall have the following features:
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Provisions for the event-initiated programs which allow automatic operation of system control points in the event of a fire;
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Usage of SMPL language;


SYMBOL 183 \f "Symbol" \s 9 \h
Acceptance of a 20 character "custom label" for each monitor and control point;
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An "alert" message which will provide specific instructions for the operator on duty.
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