SPECIFICATIONS FOR 
AUTOMATIC FIRE DETECTION SYSTEMS ABOARD SUBMARINES
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1. SUMMARY
1.1. The following system specifications are applicable to Heat and Smoke Detection and Notification (HASDAN-MC) systems designed for portable, temporary installation within naval submarine missile compartments, when implemented during intermediate level maintenance periods.  This HASDAN-MC system will be installed & removed by the government workforce at the ship repair facility.  The system shall consist of individually-addressable combination smoke and heat detectors, which are powered and monitored by a central Fire Alarm Control Panel (FACP).  The system shall be hardened and tested to meet MIL-STD-461F specified EMI tolerance requirements.
1.2. The system shall automatically detect smoke and/or high temperature conditions, identify the specific location of the detector in alarm state, and notify a stationed operator by audible and visual means of the state of alarm.  The system shall be designed to operate on industry standard protocols for Signaling Line Circuits (SLC) in Class A loop style, with sensors on isolator bases, to ensure that isolation of faulted heat & smoke detectors will still allow other sensors in the SLC loop circuit to operate normally.  Each sensor installed in the SLC loop shall be mounted on an isolator base component to provide short circuit fault protection at each individual sensor.  These functions shall be a feature of the FACP serving as the central point of control.
1.3. In the field, FACP will be installed shipboard and if firefighting efforts (or other event in which water may be released) occurs in the vicinity of the FACP, the HASDAN system shall be capable of continuing to function. Therefore all components of the system, with the exception of the detector assembly (sensing element and isolation base) shall be qualified “spraytight” (i.e. NEMA 4/4X rated, or designed for water spray resistance).  Outer FACP enclosure shall be of metallic construction.  At a minimum, the equipment operating range shall span from a low temperature of 32 F to a high temperature of 120 F, and shall span from a low relative humidity (RH) of 10% RH to a high humidity of 90% RH.
1.4. The review & selection of systems for this application will be by the authority of NAVSEA and PSNS&IMF.

2. REFERENCES
(a) DOD MIL-STD-461F, Requirements for the Control of EMI Characteristics of Subsystems and Equipment
(b) Underwriters Laboratories (UL) Standard 268, Smoke Detectors for Fire Alarm Systems
(c) Underwriters Laboratories (UL) Standard 521, Heat Detectors for Fire Protective Signaling Systems
(d) Underwriters Laboratories (UL) Standard 864, Control Units and Accessories for Fire Alarm Systems
(e) NFPA 72, Codes and Standards, National Fire Alarm and Signaling Code
(f) DOD MIL-STD-38784A, Standard Practice for Manuals, Technical: General Style and Format Requirements

3. FIRST ARTICLE TESTING REQUIREMENTS
3.1. For purposes of demonstrating satisfactory system performance and acceptable electromagnetic interference (EMI) characteristics exhibited during operation, the following First Article Testing requirements shall be met for the equipment under test (EUT) prior to final contract acceptance and approval.  Equipment operations shall be verified during the performance of EMI testing to validate proper functions, operating normally within the manufacturer’s design and performance specifications, while subject to the EMI environment directed in each test.
a) The electromagnetic and radio frequency characteristics of the fire detection system components shall be tested and verified to be within acceptable parameters as detailed in paragraphs 3.2 & 3.3.  The specific equipment setup, testing environment and procedures are detailed in those paragraphs and the referenced EMI testing military standard.
b) Functionality of the Smoke & Heat Detectors as denoted in paragraph 4 shall be met without failure or trouble status, beyond that which is integral to their designed operations.
c) Functionality of the Fire Alarm Control Panel as denoted in paragraph 5 shall be met without failure or trouble status, beyond that which is integral to its designed operations.
d) Functionality of all Auxiliary & Interconnecting Components as denoted in paragraph 6 shall be met without failure or trouble status, beyond that which is integral to their designed operations.
e) All equipment operational faults, trouble codes, supervisory or alarm alerts experienced during the conduct of EMI testing shall be noted in the testing records demonstrating EMI compliance.
3.2. Electromagnetic & Radio Frequency Interference Characteristics:  The EMI emission and susceptibility characteristics of the FACP, notification appliances, and detector circuits shall comply with test acceptance criteria as detailed in reference (a), MIL-STD-461F, for equipment under test (EUT).  The specific testing operations to be conducted are identified in the following tests sections as identified in Tables IV and V, of reference (a), as applicable to Navy Submarine platforms.
a) CE101, conducted emissions, power leads, over a frequency range of 30 Hz to 10 kHz.
b) CE102, conducted emissions, power leads, over a frequency range of 10 kHz to 10 MHz.
c) CS101, conducted susceptibility, power leads, over a frequency range of 30 Hz to 150 kHz.
d) CS106, conducted susceptibility, transients, power leads, 5.0 µsec wide and 400 volts amplitude. 
e) CS114, conducted susceptibility, bulk cable injection, over a frequency range of 10 kHz to 200 MHz.
f) CS116, conducted susceptibility, damped sinusoidal transients, cables, power leads, over a frequency range of 10 kHz to 100 MHz .
g) RE101, radiated emissions, magnetic field, all power and interconnecting leads, detectors, input/output device and the FACP, measured over a frequency range of 30 Hz to 100 kHz.
h) RE102, radiated emissions, electric field, all power and interconnecting leads, detectors, input/output device and the FACP, measured over a frequency range of 10 kHz to 18 GHz.
i) RS101, radiated susceptibility, magnetic field, power and interconnecting leads, detectors, input/output device and the FACP, subjected to radiated magnetic fields over a frequency range of 30 Hz to 100 kHz.
j) RS103, radiated susceptibility, electric field, 2 MHz to 18 GHz.  In testing for section RS103, all power and interconnecting leads, detectors and input/output devices, and the FACP itself shall be subjected to radiated electric fields of 25 volts per meter over the frequency range of 2 MHz to 10 GHz, and subjected to radiated electric fields of 10 volts per meter over the frequency range of 10 GHz to 18 GHz.
3.3. The vendor shall provide, 21 days prior to the initial HASDAN equipment set delivery or sooner, First Article Testing records to demonstrate compliance with these requirements for their designed combination of components described herein as needed for a complete HASDAN-MC system.  These testing records may include past test results of equipment & individual parts utilized in the vendor’s HASDAN-MC system design.  The test data collection and reporting format requirements are detailed in each test section, as described in para. 5 of reference (a).

4. COMBINATION SMOKE & HEAT DETECTOR REQUIREMENTS.
4.1.	A quantity of 70 detectors is required for each complete fire detection system.  This supports installations of at a minimum 65 sensing locations on a single SLC Class A loop, with all detectors mounted on isolator bases; and provides 5 additional units as spares.  A complete set of sensors consisting of 70 detectors, 70 isolator bases, and 70 mounting/junction boxes shall be provided for a full HASDAN-MC system, as described in this specification.
4.2.	The combination smoke and heat detectors shall be Underwriters Laboratories (UL) listed in accordance with references (b) and (c). The combination smoke and heat detectors shall also be UL-listed for use with the alarm panel. The heat detector portion of the combination smoke and heat detector shall have a minimum UL-listed spacing of 30 feet.
4.3.	Combination smoke and heat detectors shall be spot-type and be restorable after alarm only after a reset of the latched audible and visual alarm at the alarm panel is manually executed. A non-restorable fusible alloy is not permitted as the operating mechanism of the heat detector portion of the combination detector. Combination smoke and heat detectors in an alarm state shall cause audible and visual alarms to occur at the alarm panel.  Combination smoke and heat detectors shall not generate an audible alarm themselves (i.e., detector sounder bases shall not be used).
4.4.	The heat detector portion of the combination smoke and heat detector shall have a fixed temperature alarm threshold of 135°F. The smoke detector portion of the combination smoke and heat detector shall be the photoelectric light scattering type and have at least two programmable sensitivity settings (all within the allowable reference (b) range) and shall be programmed and installed using the least sensitive alarm threshold (i.e., the highest percent obscuration per foot sensitivity setting). Ionization smoke detection shall not be permitted for the smoke detection portion of the combination smoke and heat detector.
4.5.	The combination smoke and heat detector shall consist of the detector head as well as the detector’s isolator base and a watertight junction box (e.g. NEMA 4/4X rating, or similar design for water spray resistance).  Each combination smoke and heat detector shall have at least one Light Emitting Diode (LED) which shall identify that power is being supplied to the detector and shall also identify, in a different visual way (e.g., separate LED or indicator, one LED capable of two colors, LED flashing versus steady, etc.), when the detector is in an alarm state. Each combination smoke and heat detector base shall contain a short circuit isolator circuit that shall protect all other detectors on the looped detector power and monitoring cabling from any cable conductors that are shorted.  See paragraph 6.3 for other junction box requirements.
4.6.	The automatic fire detection system shall be installed in a looped configuration such that a cable break/open anywhere in the loop allows the alarm panel to continue to power and monitor all detectors from both sides of the remaining loop portions, while also providing a trouble indication that there is a break in the looped cabling. The watertight junction box shall have electrical connectors (preferably on pigtail cabling extensions) for quick interconnection of incoming and outgoing detector power and data cabling.

5. ALARM PANEL REQUIREMENTS (FIRE ALARM CONTROL PANEL / FACP).
5.1. The alarm panel shall be UL listed in accordance with reference (d).  A single FACP unit is required for a completed HASDAN-MC system set.  The following design criteria shall also be met; non-compliances must receive technical acceptance.
5.2. Power input requirements shall be compatible with 120VAC/60Hz/15A standard commercial/industrial electrical service.  The FACP shall contain an internal back-up battery power source, capable of operating the alarm panel for at least 24 hours (in normal conditions) if primary power is lost.  The FACP shall contain a charging circuit to maintain the back-up battery charge during normally powered operations.
5.3. Water resistance per paragraph 1.3. details.
5.4. The alarm panel shall be capable of powering and monitoring at least 65 addressable detectors on a single SLC Class A loop circuit.  The FACP shall be capable of powering at least two SLC loops of detectors in a Class A style, as defined by reference (e).
5.5. When a combination smoke and heat detector alarms, the alarm panel shall be capable of identifying and displaying whether the smoke portion of that detector alarmed or the heat portion of that detector alarmed. The alarm panel shall also be capable of temporarily disabling only the smoke portion of any one or a group of detectors, while leaving the heat detection portion of that one detector or a group of detectors fully capable of responding and alarming to high temperatures. When such a disabling feature is employed, the appropriate trouble indication(s) shall occur at the panel for that/(those) detector(s) that lost its/(their) smoke detection capability. The capability to disable any detector or feature of a detector shall be password protected.
5.6. The alarm shall have an alphanumeric display of at least 60 characters that can identify each specific combination smoke and heat detector when in an alarm state, as well as in a trouble state. The alarm panel shall be programmed such that when a detector goes into an alarm or trouble state, the name of the space (where the detector is located) is displayed in the alpha-numeric display of the alarm panel, as well as additional information that can accurately identify the location of the specific detector in an alarm or trouble state. This additional information displayed about the detector shall include the detector’s assigned numerical address number and (for detectors in alarm) whether the smoke or heat portion of the detector is in an alarm state.

6. AUXILIARY AND INTERCONNECTING COMPONENTS  (Cable Assemblies, Mounting/Junction Box Assemblies, Remote Annunciators, Notification Appliances)
6.1 Core components, as described above, consist of the FACP and the combination heat & smoke detectors with isolation bases.  Auxiliary components consist of all other system components supplied in the complete system design, as necessary to achieve core component interconnection and operation.  These components may be limited to the following minimal set of items, or may include additional items as needed for a complete system meeting these design & operational criteria.
6.2 Cable Assemblies shall interconnect the auxiliary components electrically with quick connect/disconnect plugs installed with male/female connector pairs, such that one cable may connect to the next in a series, and also to the watertight mounting box assemblies to form the SLC loop.  Cable construction details as listed:
a) Multi-stranded wiring conductors, electrically shielded conductors for SLC circuit.
b) Flexible service, durable construction, rated for outdoor use, UV resistant, red color outer jacket.
c) 300 Volt minimum insulation rating.
d) Electrical characteristics compatible with the core components for the system.
e) Classified as low-smoke emitting when burning (such as UL1685 flame/smoke test compliant).
f) Environmental protection in the cabling connectors, watertight when mated.
g) Each HASDAN-MC system set shall be shipped with the following cable assemblies (per set):

	Cable Type:
	Length in Feet:
	Quantity:
	Cable Type:
	Length in Feet:
	Quantity:

	SLC sensor loop
	20 ft.
	32
	SLC sensor loop
	50 ft.
	21

	SLC sensor loop
	30 ft.
	21
	SLC sensor loop
	100 ft.
	2



6.3	Mounting Box/Junction Box Assemblies shall be of watertight design (NEMA 4/4X rated, or designed for water spray resistance), with male/female connectors, compatible with the cable assemblies described above.  Use of pigtail cable assemblies extending from the boxes is a preferred method.  Mounting Box Assemblies shall accommodate the isolator bases needed for mounting the heat & smoke detectors.  The watertight junction boxes, the isolator bases, and the heat & smoke detectors shall interconnect as a unit, ready to be connected one to another using the interconnecting cable assemblies, to complete a SLC Class A loop circuit from the FACP to the sensors, and back to the FACP. The watertight junction box shall contain at least two mounting holes/tabs to allow for the installation of the detector in the overheads using approved fastening hardware. At least two red & white labels (preferably red lettering on white background) shall be affixed to the sides of the watertight junction box and shall state “Do not relocate or tamper with this fire detector, without FSC authorization.”
6.4	Remote Annunciator:  The FACP shall support connection of at least one remote annunciator, which receives and displays notifications equivalent to those displayed on the FACP itself, extending to a distant control area or manned station to enable remote control of the FACP.  At least one remote annunciator will be supplied with each FACP for a complete HASDAN-MC system set.  Cable length of at least 500’ shall be supported.
6.5	Notification Appliances:  Support for audible and visual alarm and warning indications shall be included in the system design, via at least 3 notification appliance circuits (NACs).   A combination horn/strobe unit is acceptable for this purpose (including both audible & visual elements).  At least one audible and one visual notification appliance will be supplied with each FACP for a complete HASDAN-MC system set.

7. SOFTWARE & TECHNICAL DATA
7.1. The vendor shall supply the necessary system operating software, diagnostic software, and/or programming utility software necessary for normal setup and functionality of the FACP & other HASDAN-MC system components.  The software can be integral to the FACP control circuit (firmware) and/or provided separately for installation on a Microsoft Windows © compatible IT Platform, with interconnectivity to the FACP.
7.2. A technical manual shall be prepared to the requirements of reference (f), MIL-STD-38784A, and delivered (one hard copy per complete HASDAN-MC set ordered) within 14 days of the initial HASDAN equipment set delivery.  Subsequent deliveries of additional equipment sets shall include the technical manual upon delivery.   Technical data to be provided within the technical manual shall be inclusive of the following information:
a) Description of operation of core and auxiliary components as identified in Section 6 above.
b) Description of initial HASDAN-MC system setup, to identify interconnectivity and supply power.
c) Diagrams of elementary wiring schematics for proper wiring terminations in core & aux components.
d) OEM manuals for sub-system components and assemblies.  Cable Assemblies and Mounting Box/Junction Box Assemblies are to be supported with complete parts listings within the OEM Manuals to enable repairs, and possible local manufacture, via commercial parts purchases.
e) Diagrams of component mounting features and dimensions, for component mating or mounting.
f) User guides for software utilities to direct the proper use of automated configuration, diagnostics, or other system programmability features, such as provided by the software application.
g) General troubleshooting guidance for anticipated component faults.

7.3. The vendor shall supply a complete parts list of core components and auxiliary components, and replaceable portions thereof; this shall allow for parts replacement within a sub-system assembly.
7.4. The vendor shall provide quality assurance inspection records demonstrating material inspection and certification for the following salient points:
7.4.1. Cable assemblies inspection records shall document electrical continuity from end to end (for the standard wiring configuration implemented to support the SLC loop installation), and electrical insulation resistance greater than 1 megaohm.
7.4.2. Mounting box assemblies’ inspection records shall document installation quality checks for proper wiring terminations, cable pigtails’ connector wiring continuity per implemented wiring plan, electrical insulation resistance greater than 1 megaohm, cable pigtail assembly inspections, and box integrity.
7.4.3. FACP’s, Remote Annunciator’s, Heat & Smoke Sensors’, and Isolation Bases’ inspection records shall document successful operations observed per manufacturer’s specifications, for the necessary functionality as detailed within this procurement specification.

8. ON SITE VENDOR TRAINING AND TECHNICAL SUPPORT
8.1. The vendor shall conduct a one-time on-site training and technical support session at the procuring facility’s location within 30 days of the initial HASDAN equipment set delivery, such that the vendor is present during initial power-up and verification testing evolutions of the HASDAN-MC system.  Vendor on-site training and technical support shall be inclusive of the following elements.
8.2. On-site training and technical support for minimum duration of five consecutive workdays, not including day(s) of travel, during normal day-shift work hours (i.e. 0630 to 1500).
8.3. Vendor shall provide two representatives to provide training and on-site technical support. Two representatives are required to enable a representative to be stationed at the FACP for the duration of energized testing thus enabling the other representative to be unencumbered to provide general support during the testing evolutions.
8.4. Vendor representatives shall provide technical support during initial power-up and verification testing evolutions of the HASDAN-MC system.  In addition vendor representatives shall provide technical support to address the following:
· [bookmark: _GoBack]Demonstrate proper use of automated configuration, diagnostics, or other system programmability features, such as provided by the software application.
· Demonstrate disabling the smoke portion of any one or a group of detectors, while leaving the heat detection portion of that one detector or a group of detectors fully capable of responding and alarming to high temperatures.  Specifically demonstrate programming of the FACP such to enable assigning an identity and location of each detector.
· General troubleshooting guidance for anticipated component faults.
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