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Abbreviations, acronyms, and symbols

A
Angstroms

C
Celsius
dB
decibel
dc
direct current
F
Fahrenheit

Hz
hertz

ft
foot

ISO
International Standards Organization

mA
milliampere

ms
millisecond

MTBF
mean time between failure

mv
millivolt

No.
number

SSAT
Shuttle Service and Access Tower

UV
ultraviolet

V
volt

Ir
Infrared

in
meters

NOTE
Units used in this specification conform to ISO 1000 when
practical. Units contained in parentheses following ISO units are U.S. equivalents. When other documents are referenced, the units of the referenced document are used and the ISO equivalent follows in parentheses.

1. SCOPE

This specification defines the requirements and design parameters for a detector with integral electronics for detection of a hydrogen flame. The sensor will be used in hazardous areas, such as storage and transfer facilities of both liquid and gaseous hydrogen. The detector shall cause a discrete signal to be transmitted to a monitor and interface equipment that may be located as much as 3,000 feet away.
2. APPLICABLE DOCUMENTS

The following documents of this issue in effect on the date of invitation for bids or request for proposal form a part of this specification to the extent specified herein. In the event of conflict between the documents referenced herein and the contents of this specification, the contents of this specification are considered a superseding requirement.

2.1. Governmental

2.1.1. Specification
George C. Marshall Space Flight Center (MSFC)

	MSFC-SPEC-279

	Electromagnetic Compatibility


Military

	MIL-W-6858

	Welding, Resistance: Aluminum,  Magnesium, Non-Hardening Steels or Alloys, Nickel Alloys, Heat-Resisting Alloys, and Titanium Alloys; Spot and Seam


2.1.2. Standards

John F. Kennedy Space Center (KSC)

	KSC-STD-E-0010

	Soldering of Electrical Connections (Hand or Machine)

	KSC-STD-E-0015
	Marking of Ground Support Equipment

	KSC-STD-164

	Environmental Test Methods for Ground Support Equipment Installations at Cape Kennedy


Military

	MIL-STD-810
	Environmental Test Methods

	MIL-STD-889
	Dissimilar Metals


2.1.3. Other Publications

John F. Kennedy Space Center (KSC)
	KSC-GP-1059
	Environment and Test Specification Levels. Ground Support 
Equipment for Space Shuttle System. Launch Complex 39, 
Acoustic and Vibration


Lyndon B. Johnson Space Center
White Sands Test Facility

	TR-455-001
	Vandenberg Launch and Landing Site Fire Emission Signature


Military
	MIL-HDBK-217
	Reliability Prediction of Electronic Equipment


(Copies of specifications, standards, drawings, and publications required by suppliers in connection with specified procurement functions should be obtained from the procuring activity or as directed by the Contracting Officer.)

2.2. Non-Governmental

American National Standards Institute (ANSI)

	
	ISO 1000
	SI Units and Recommendations for the Use of Their Multiples and of Certain Other Units.


(Applications for copies should be addressed to the American National Standards Institute, 1430 Broadway, New York, N.Y. 10018.)

American Trucking Association

National Motor Freight Classification Rules

(Application for copies should be addressed to the American Trucking Association, 1616 P. Street NW, Washington, D.C. 20036.)

Consolidated Classification Committee

Consolidated Freight Classification Rules

(Application for copies should be addressed to the Consolidated Classification Committee, 202 Union Station, Chicago, ILL 60606.)

National Fire Protection Agency (NFPA)

	NFPA No. 70

	National Electrical Code

	NFPA No. 72
	Proprietary Protective Signaling Systems

	NFPA No. 10

	Portable Fire Extinguishers


(Application for copies should be addressed to the National Fire Protection Agency, Battery March Park, Quincy, MA 02269.)

3. requirements

Each unit shall meet all requirements as specified herein.

3.1. Materials

Except as otherwise specified, the selection of materials shall be at the discretion of the contractor.
3.2. Metals

Metals shall be corrosion-resistant alloy. Dissimilar metals as defined in MIL-STD-889 shall not be used in combination unless they are suitably coated to prevent electrolytic corrosion.

3.3. Design

Each unit shall exhibit the following design characteristics:

3.3.1. Interchangeability

The unit(s) shall be designed to permit interchangeability of units with the same part number and shall, upon calibration, operate as specified herein.

3.3.2. Mean Time Between Failure (MTBF)

Each unit shall exhibit MTBF of 100,000 hours, in accordance with MIL-HDBK-217, assuming 25 (C (77 (F) ambient temperature.

3.4. Construction

The electronics and sensor shall be housed in an explosion-proof housing suitable for electronic components requiring periodic field maintenance. The electronics shall be plug-in and the sensor(s) elements(s) easily removable for calibration, repair, or replacement. The functional characteristics of the sending device shall not be impaired by transfer of components from one sensor to another. The electronics plug-in module shall have a locking device for security when under vibration as specified in 3.6.11.

3.4.1. Welding

Welding shall be in accordance with MIL-W-6858.

3.4.2. Soldering

Soldering shall be in accordance with KSC-STD-E-0010.

3.5. Performance Characteristics

Each unit shall exhibit the following performance characteristics.

3.5.1.   External Power

Each unit shall operate with external power of 82 plus or minus 4 V dc with a maximum current of 340 mA.

3.5.2. External Power Overvoltage

35 Vdc external power.

3.5.3. Fault (External Power) Current Limiting

150% maximum of normal operating current

3.5.4. Reversed Polarity Protection

28 Vdc.

3.5.5. Transient Voltage Protection

( 100V maximum, 10 millisecond pulse width maximum.

3.5.6. Stabilization Time

The unit shall be capable of normal operation within 30 minutes of power application.

3.5.7. Output

The ALARM output shall be a form C contact closure (the normally open contact of a SPDT relay). The NO-ALARM condition shall be an open circuit. The alarm condition shall be a closure to the plus 28 Vdc power bus (the contacts shall be rated for a minimum of 3 amps up to 30 Vdc resistive).

3.5.8. Reliability

With identical test conditions, each unit shall be capable of repeating threshold of detection results with a maximum of plus or minus 10 percent at the same threshold setting.

3.5.9. Insulation Resistance

The insulation resistance between each connecting terminal with respect to the case shall be 100 megohms or greater with 50 V dc applied, with exception of the terminal connected to the chassis.

3.5.10. Contact Rating

The contact shall be rated at a minimum 0.5 amperes at 28 V dc resistive.

3.5.11. Status Signal

The detector shall provide detector status conditions indicated by current level and/or by visual LED indicator.

3.5.12. Sensitivity and Range

The detector shall detect a 24 in. Hydrogen fire plume/100SLPM at a distance of 100 feet (30.5 m).

3.5.13. Spectral Sensitivity

The detector shall incorporate sensing elements that cover h2 flame radiant energy above 700 A that produce mostly water vapor, and little or no CO2.

3.5.14. Response Time/Reset Time

The detector shall be capable of generating an alarm signal within 20 second for a saturating fire signal. The alarm shall de-activate within 5.0 seconds after the flame is extinguished. The alarm signal shall be adjustable for up to 30 seconds delay (Fire must exist for adjusted period of time before alarm is sent). The delay function may be part of the remote hardware/software.

3.5.15. Sensor Housing

The detector shall be enclosed in an explosion-proof housing that conforms to Class 1, Division 1, Group B, C, and D and Class II Groups E and G of NFPA No. 70 (National Electrical Code).

3.5.16. Calibration

The detector shall have the capability of automatically performing an internal optical integrity test that would eliminate the requirement for the use of an external source. The frequency of test shall be a minimum of once per minute.
3.5.17. Remote Test

The detector shall have self-contained Infrared sources that can be activated remotely. The sources shall provide verification of the cleanliness of the Infrared protective lenses, and provide a signal response from the detector to insure proper electrical operation.

3.5.18. Detector Lens Test

The detector shall have a built-in lens test feature (3.5.17).

3.5.19. Viewing Field

The viewing field shall be 80 degree minimum.

3.5.20. Viewing Shields

The capability shall exist to install optical shields to reduce the viewing area.

3.6. Environmental Conditions

NOTE
It is not mandatory that the supplier perform these tests; however the unit shall be capable of meeting these conditions when tested.
3.6.1. Temperature

Each unit shall be capable of operating within an environmental temperature range of -25 to 70 (C  (-13 to 158 (F).

3.6.2. Acoustic Noise

NA.

3.6.3. Electromagnetic Interference

Each unit shall be capable of meeting the electromagnetic interference specified in MSFC-SPEC-279. Section 4.2.1.2.

3.6.4. Fungus

Each unit except lens shall be capable of operating after exposure to fungus as specified in KSC-STD-164, section 3.3.12.

3.6.5. Humidity

Each unit shall be capable of operating while exposed to humidity as specified in KSC-STD-164, section 3.3.8.

3.6.6. Rain

Each unit shall be capable of operating after exposure to rain as specified in KSC-STD-164, section 3.3.9, provided the lens is not obscured.

3.6.7. Salt Fog

Each unit except lens shall be capable of operating after exposure to salt fog as specified in KSC-STD-164, section 3.3.13, provided the lens is not obscured.

3.6.8. Sand and Dust

Each unit except lens shall be capable of operating after exposure to sand and dust as specified in KSC-STD-164, section 3.3.14.

3.6.9. Shock

Each unit shall be capable of operating after exposure to shock as specified in MIL-STD-810, procedure IV, figure 516.2-1, amplitude parameter b, duration parameter d.

3.6.10. Sunshine

Each unit shall be capable of operating after exposure to sunshine as specified in KSC-STD-164, section 3.3.11.

3.6.11. Vibration

Each unit shall be capable of operating after exposure to vibration as specified in KSC-STD-164, section 3.3.6.
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Vibration Specification

3.7. Details of Components

3.7.1. Interface Connectors

The unit shall be suitable for use in NFPA 72D Style D wired system.

3.8. Size

The maximum dimensions of the sensing element with its associated electronics and the explosion-proof housing shall not exceed 14 inches long by 5 inches high by 10 inches wide.

3.9. Weight

The maximum weight of the unit shall not exceed 15 pounds.

3.10. Identification

The identification marking shall be as specified in KSC-STD-0015, and the following information shall be permanently applied to the surface of the unit:

a. Serial number

b. Manufacturer

c. Manufacturer’s model number

d. Contract number

e. Date unit manufactured (month and year)

f. Unit name

g. System

h. KSC part number

3.11. Workmanship

Uniformity of shapes and dimensions shall permit interchangeability of units. There shall be no cracks, dents, bends, chips, loose connections, loose attaching parts, misalignment, or other defects that could render the unit unsuitable for its intended purpose. In addition, the unit shall be clean and free from burrs, sharp edges, metal shavings, dirt and other foreign materials.

3.12. Documentation

The Contractor shall supply operation and maintenance manuals with delivery of each detector.

4. quality assurance provisions

4.1. Quality Control System

The contractor shall provide and maintain a quality control system as specified in the contract.

4.1.1. Governmental Inspection

Inspection and test verification shall be performed at the Contractor’s plant(s) by representatives of the NASA/KSC Contracting Officer to ensure compliance with the contract requirements, drawings and technical specifications.

4.1.2.    Notification

The contractor shall notify the Contracting Officer’s Representative(s) of schedules inspections and tests a minimum of 48 hours prior to such scheduled in-house inspections and tests.

4.1.3. Verification

The Contracting Officer’s Representative(s) will perform such verification inspection to ensure that all articles meet contract requirements, drawings, and technical specifications prior to authorization for shipment. The contractor shall supply engineering drawings, test data, and certification of compliance reports to the government at the request of the contracting officer.

4.1.4. Contractor Inspections

The contractor shall perform sufficient inspections and tests of all materials, parts, components, and assemblies to ensure that all articles conform to applicable drawings and specifications with respect to such details as composition, workmanship, finish, construction, performance, interchangeability, identification, and marking. These inspections and test shall include receiving, processing, fabrication, assembly, end-item, and shipping phases.

4.1.5. Special Process Control

The contractor shall establish Inspections and controls over processes to ensure compliance with quality requirements that are not readily detectable or measurable by inspection and test of finished articles. When approval or certification of special processes, operating personnel, special equipment, or procedures is required by the contact, drawing, or specification, the Contractor shall obtain the necessary approvals or certification prior to processing the articles intended for delivery to the Government. These special processes may include, but will not be limited to, radiography, magnetic particle and liquid penetrant inspection, welding, and soldering.

4.1.6. Records of Inspections and Tests

The Contractor shall maintain records of inspections and tests performed on the item(s) of this specification. These records shall be made available to the Government upon request, during the contract performance period and for 180 days after delivery and acceptance of the item(s).

4.2. Prototype Samples

Five production samples shall be submitted when required and specified by the Contracting Officer. The samples shall be capable of meeting the requirements specified herein and shall be identified to the end item.

4.3. Final Acceptance Tests

Final acceptance testing and inspection at the contractor facilities shall be performed to ensure compliance with these specifications (independent of any other inspections and tests) and shall be used as criteria for acceptance or rejection. The contractor shall submit an acceptance test plan and test procedure to the government for approval to assure requirements in sections 2 and 3 of this specification.

5. preparation for delivery

Unless otherwise specified, each unit shall be individually packaged, utilizing a suitable cushioning material to protect the unit from in-transit damage caused by the normal shock and vibration encountered in commercial shipping. Packaging shall be equivalent to the Contractor’s best commercial practice and be sufficient to protect the item(s) against damage, deterioration, loss, and material substitution. Exterior containers shall conform to Consolidated Freight or National Motor Freight Classification Rules for shipment, as applicable.

NOTE

Each unit shall be supplied with a removable protective cap for each pressure port and electrical connector.

6. notes

6.1. User Notes

This information is intended for the user only and is not applicable to the supplier.

a.
Periodic Checkout. A checkout of the system using the manual or magnetic oi feature should be performed on a regularly scheduled basis to ensure that the system is operating properly.

b.
 Cleaning. To clean the windows and oi plate, use the manufacturers recommended cleaner and procedure.

c.
 Confidence Check Option. The detector incorporates both magnetic oi and manual oil features that provide the same calibrated test as the automatic oi, and in addition actuates the Alarm relay to verify output operation for preventive maintenance requirements.

6.1.1. Detector Status Condition Tables

Table 1.
Detector Status Conditions Indicated by Current Level

	Current Level ((0.3 mA)
	Detector Status

	0 mA
	Power Fault

	1 mA
	General Fault

	2 mA
	Oi Fault

	3 mA
	Hi Background IR

	4 mA
	Normal Operation

	20 mA
	Fire Alarm


Table 2.
Detector Status Indicator

	Detector Status
	LED Indicator

	Power On/Normal Operation 
(no fault or fire alarm)
	Green

	Fault
	Amber

	Fire (Alarm)
	Red

	Very High Sensitivity
	Four Amber Flashes
During Power-up


6.1.2. Suggested Sources

	Detector Electronics Corporationion
66901 West 110th Street
Minneapolis, Minnesota 55438
	Model X3302


NOTICE. The Government drawings, specifications, and/or data are prepared for the official use by, or on behalf of, the United States Government. The Government neither warrants these Government drawings, specifications, or other data, nor assumes any responsibility or obligation, for their use for purposes other than the Government project for which they were prepared and/or provided by the Government, or any activity directly related thereto. The fact that the Government may have formulated, furnished, or in any way supplied the said drawings, specifications, or other data is not to be regarded, by implication or otherwise, as licensing in any manner the holder or any other person or corporation nor conveying the right or permission to manufacture, use, or sell any patented invention that may relate thereto.
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