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DTFA01-04-R-10156
ATTACHMENT J-7
CORRECTIONS AND TAILORING:  FAA-E-2970
The following corrections and tailoring are applicable to FAA specification FAA-E-2970. 

1.
Table 1, General Navigational Aid Electronic Equipment Requirements, is replaced in its entirety by the following:

TABLE 1. General Navigational Aid Electronic Equipment Requirements
	Requirement
	FAA-G-2100g Paragraph
	Applicability Notes

	Electrical Power
	3.1.1
	Applies in total with exception of 3.1.1.3.2, 3.1.1.4, 3.1.1.5, and 3.1.1.10

	Mechanical
	3.1.2
	Applies in total with exception of 3.1.2.3.c

	Software
	3.1.3
	Does not apply (covered elsewhere)

	Operating Environmental Conditions
	3.2.1
	3.2.1.1.1 applies. Paragraph 3.2.15 and Appendix A Table A I of this specification defines operating environments. 

	Physical Characteristics
	3.2.2
	Applies in total.

	Reliability
	3.2.3
	Does not apply. Reliability requirements are defined in paragraph 3.2.20 of this specification.

	Maintainability
	3.2.4
	The first sentence of the leading paragraph does not apply. Maintainability requirements are defined in paragraph 3.2.18 of this specification.  

Additional maintainability requirements a through l of paragraph 3.2.4 of FAA-G-2100 applies.

	[Failsafe] External Equipment Interfaces
	3.2.5
	Does not apply. Covered elsewhere.

	Electrostatic Discharge
	3.2.6
	Applies in total.

	Materials, Processes and Parts
	3.3.1
	Applies in total with exception of 3.3.1.3.10.21, 3.3.1.4.1.5 and 3.3.1.4.2 (covered by Human Factors Standard).

3.3.1.2.2.c applies to painting of cabinets and panels.

Additional materials design constraints are in paragraph 3.2.2.2.1 of this specification.

	Electromagnetic Compatibility (EMI/EMC) and

FCC Type Certification
	3.3.2
	Applies in total.  

Additional requirements for FCC Type Certification of Radionavigational aid transmitters in accordance with Part 87 (47 CFR 87) specified in paragraph 3.2.9 of this specification.

	Nameplates and Marking
	3.3.3
	Applies in total.

	Interchangeability
	3.3.4
	Applies in total.  

	Personal Safety and Health
	3.3.5
	Applies in total with exception of 3.3.5.1.7, 3.3.5.2, 3.3.5.3.

	Human [Factors] Engineering
	3.3.6
	Insert reference to HF-STD-001, Human Factors Design Standard, in lieu of DOT/FAA/CT-961 (FAA Human Factors Design Guide.  Applicable sections of the Standard are listed in Table 1A.

	Documentation
	3.4
	Does not apply.  Requirements are in the Statement of Work (SOW).

	Personnel and Training
	3.5
	Does not apply.  Requirements are in the Statement of Work (SOW).

	[Quality Assurance]

Quality System Requirements
	4.1
	Applies for guidance only.

	[Quality Assurance]

Verification/Compliance to Requirements
	4.2
	Does not apply (described in specification) with the exception of 4.2.2.2.1.1 (with further conditions in the SOW) and 4.2.4, which shall apply. 

	FCC Type Acceptance and Registration Procedures
	4.2.2.4
	Does not apply.  FCC Type Certification and Registration requirements are paragraph 3.2.9 of this specification.

	Preparation for Delivery
	5.0
	Does not apply (covered in specification)


2.
Add the following Table 1A to specify applicable human factors requirements.  In the event of conflict between human factors requirements of FAA-G-2100g and HF-STD-0001, the requirements of FAA-G-2100g shall take precedence.
TABLE 1A Human Factors Requirements

	Requirement
	HF-STD-0001

Paragraph

	    Designing Equipment for Maintenance
	

	Equipment Handling
	

	If a unit of equipment is designed to be lifted by a single person, its weight shall not exceed 37 pounds (assuming a 5-foot lifting height).


	4.2.2.1

	The weight of a unit of equipment designed to be carried (up to 10-feet) by one person shall not exceed 35 pounds.


	4.2.2.5

	Units of equipment intended to be carried shall have handles or grasp areas.


	4.2.5.1.1

	Handles shall be comfortable and easy to grasp; they shall not cut into the hand or cause undue pressure on the fingers.


	4.2.5.2.1

	Guides, tracks, and stops shall be provided whenever appropriate to facilitate handling and to prevent damage to equipment and injury to users.


	4.2.8.1

	Units of equipment shall include physical features that prevent improper mounting.
	4.2.8.2

	Arrangement and Mounting


	Units of equipment having the same form and function shall be interchangeable throughout a system and related systems.


	4.3.2.1

	Interchangeable units of equipment shall be clearly identifiable and easily distinguishable from units that are similar but not interchangeable


	4.3.2.2

	Units of equipment that are not functionally interchangeable shall not be physically interchangeable


	4.3.2.3

	Units of equipment that must be moved frequently from their installed positions for maintenance shall be mounted in drawers, on sliding racks, or on hinges


	4.3.3.1

	Limit stops shall be provided on all drawer, slide, or hinge mounted equipment that must be moved from its operating position to a maintenance position


	4.3.3.2.1

	Equipment shall be positioned so that the maintainer has complete visual and physical access to all parts of the equipment on which maintenance is performed


	4.3.4.1.1

	Units of equipment shall be positioned so that there is sufficient space around them for the use of any tools and test equipment required for their maintenance


	4.3.4.1.3

	The most critical units of equipment shall be the most accessible.


	4.3.4.2.1

	If criticality is not a factor, equipment requiring the most frequent servicing or maintenance shall be the most accessible.


	4.3.4.2.2

	All units of equipment shall have identifying labels.


	4.3.5.1.1

	If any hazard exists in servicing or maintaining a unit of equipment, the equipment shall have a warning label that describes the hazard.


	4.3.5.1.2

	Weight and center of gravity caution placards shall be placed on any unit of equipment if its weight exceeds 30 pounds.  If it is designed to be lifted or carried by more than one person, the label shall include the number of people recommended to lift or carry it.


	4.3.5.1.3

	Equipment labels shall be located so that they are visible and readable with the equipment in its installed position.


	4.3.5.2.1

	Labels shall be oriented so that alphanumeric characters are read horizontally


	4.3.5.2.4

	Labels shall be clearly legible at a viewing distance of 28 inches.


	4.3.5.3.1

	If the text on a label is exclusively single words, the words shall appear as all capital letters; if the text is phrases or sentences, the text shall appear as mixed case letters.


	4.3.5.3.8

	The wording of labels should be brief but explanatory, using words that are familiar to maintainers


	4.3.5.4.2

	If color-coding is used, the number of different colors shall not exceed nine.
	4.3.5.5.1

	Access Openings


	

	An access opening shall be provided whenever a maintenance task would otherwise require removing a case or covering.


	4.4.1.1

	Riveted panels or doors shall not be used to cover access openings.  


	4.4.1.5

	An access opening shall be large enough to accommodate whatever combination of components, tools, body parts, clothing, and movements is required to perform the task


	4.4.3.1

	Each access opening should be labeled with identifiers for the maintainable components accessible through the opening. 


	4.4.6.2

	If any hazardous condition exists inside an access opening, the opening shall have a conspicuous warning label advising the maintainer of the hazard and any necessary precautions.


	4.4.6.3

	Cases and Covers


	

	Cases shall be easy to open, remove, and replace.


	4.5.1.6

	Hinged cases and covers shall be designed so that opening and closing them will not interfere with, damage, or have the potential for harmful contact with wires or other components


	4.5.4.1

	Hinged cases and covers shall have stops or retainers that hold them in the open position.  These stops shall also prevent the case or cover from swinging into or falling on fragile equipment, from swinging into the users themselves, and from springing the hinges.


	4.5.4.2

	The user should be able to open and close a hinged case or cover using only one hand


	4.5.4.3

	Hinged and sliding covers shall be located so that when they are open, they do not interfere with access to the openings themselves, or to related controls, displays, test points, and the like.


	4.5.4.4

	Fasteners


	The fasteners fro a given application shall be the fewest in number and the simplest to operate that meet the closure, structural, and ease of maintenance requirements for the application.


	4.6.1.2

	To the extent possible, fasteners shall be interchangeable throughout a given application


	4.6.1.3

	Fasteners shall be operable by hand if possible; otherwise, by common hand tools


	4.6.1.5

	If more than one type of fastener is required for a unit of equipment, the different types shall be easily distinguishable from each other.


	4.6.1.10

	The number of fasteners used in a particular application shall be the minimum number that meets the closure, structural, and ease of maintenance requirements.
	4.6.2.1

	Connectors


	Connectors shall be selected or designed to permit fast, easy maintenance operations, including such tasks as testing, servicing, removing, and replacing units of equipment.


	4.7.1.3

	Connectors shall be selected or designed to permit operation by hand or by common hand tools.


	4.7.1.5

	Connectors for lines serving different functions shall be distinctively different and physically incompatible


	4.7.2.1.1

	Connectors serving the same or similar functions shall be selected or designed to minimize the likelihood of mismatching.


	4.7.2.1.2

	Connectors shall be located so that maintainers can see, reach, connect, and disconnect them easily and safely.


	4.7.3.1

	Connectors shall be located so that they can be seen and reached without disassembly or removal of other equipment or components.


	4.7.3.2

	The connectors that are connected and disconnected most frequently shall be the most accessible.


	4.7.3.3

	The spacing between a connector and any other connector or obstruction shall be sufficient to permit the connector to be grasped as firmly as necessary for connecting and disconnecting it


	4.7.3.6

	Electrical plugs shall be selected or designed so that it is physically impossible to insert a plug in the wrong receptacle or to insert it into a receptacle the wrong way.


	4.7.5.1.2

	Wiring shall be routed through plugs and receptacles so that “hot” leads are not exposed in either the plug or receptacle when they are disconnected.


	4.7.5.1.5

	Wiring shall be routed so that receptacles are “hot” and plugs are “cold” when they are disconnected.


	4.7.5.1.6

	Each pin on each plug shall be clearly identified or coded, using labels or color or shape coding.


	4.7.5.1.12

	Each connector or plug and its corresponding connector or receptacle shall be labeled or coded so that the two parts are easily matched.


	4.7.6.1

	Non-interchangeable connectors shall be labeled or coded so that they are clearly distinguishable


	4.7.6.2

	Each wire in a connector or receptacle shall be clearly identified with its terminal post or pin.


	4.7.6.3

	If any hazard to maintainers or equipment exists in the connection or disconnection of a connector, the connector shall be labeled or coded with an appropriate warning or caution.


	4.7.6.8

	Lines and Cables


	When maintenance requires that cables be connected or disconnected easily or frequently, cables shall terminate in quick-action connectors.


	4.8.1.1.4

	Preformed cables should be used whenever possible to minimize wiring errors.


	4.8.1.1.6

	Exposed cables shall be protected from mechanical damage.


	4.8.1.1.9

	When cables must pass over sharp edges, insulation shall be protected from fraying or other damage by grommets or equivalent means.


	4.8.1.1.14

	Cables shall be long enough so that units of equipment mounted in drawers and on slide-out racks can be worked on without breaking electrical connections.


	4.8.1.2.3

	Leads or cables to moving parts, doors, and covers shall have adequate slack and protection.


	4.8.1.2.6

	Lines, cables, and wire harnesses shall be routed so that they are readily accessible for inspection and repair.


	4.8.1.3.7

	Insulated wire, cables, and electrical connectors shall be color-or-number coded.


	4.8.1.8.1

	Cables shall be labeled to indicate the equipment with which they are associated and the connectors with which they mate.


	4.8.1.8.2

	Terminals on terminal strips or blocks shall be identified on the terminal strip or block or on the chassis adjacent to the terminals. 
	4.8.1.8.3

	Mounting of Internal Components


	If modules are physically interchangeable, they shall also be functionally interchangeable; if they are not functionally interchangeable, they shall not be physically interchangeable.


	4.9.2.1.3

	Modules shall be laid out so that all parts can be removed or replaced without interference from and without removal of other parts.


	4.9.3.1.1

	Parts that require frequent visual inspection shall be located where they can be seen easily without removal of panels, covers, or other modules.


	4.9.3.1.6

	Parts that have a high failure rate shall be located where they can be seen and replaced without opening or removing the module.


	4.9.3.1.7

	Modules shall be designed so that it is physically impossible to mount them incorrectly.
	4.9.4.7

	Adjustment Controls


	Maintainers shall have simultaneous access to an adjustment control and its associated display.


	4.10.2

	All the adjustment controls for a module or piece of equipment should be located on a single surface, preferable the front panel or face of the equipment


	4.10.3

	Maintainers shall not have to use mirrors or flashlights in making adjustments


	4.10.12

	Adjustment controls intended to have a limited range of motion shall have mechanical stops.


	4.10.15

	Adjustment controls shall be located and mounted so that they cannot be adjusted inadvertently by the maintainer.


	4.10.16

	Adjustment controls shall not be located close to dangerous voltages, moving machinery, or other hazards.
	4.10.19

	Fuses and Circuit Breakers


	Fuses and circuit breakers shall be grouped in a minimum number of centralized, readily accessible locations for removal, replacement, and resetting.


	4.11.1.2

	An indication shall be provided when a fuse or circuit breaker has opened a circuit


	4.11.1.3

	Fuse installations shall be designed so that only the “cold” terminal of the fuse can be touched by maintenance personnel.


	4.11.2.2

	Fuse replacement shall not require special tools, unless they are needed for safety


	4.11.2.5

	Fuses shall be located so they can be replaced without removing any other components.


	4.11.2.6

	Spare fuses and holders shall be provided and located near fuse holders.

	4.11.2.7

	Fuses and circuit breakers shall be permanently labeled and marked.
	4.11.5.1

	Test and Service Points


	All test and service points shall be physically and visually accessible to the maintainer.


	4.12.2.4

	All test points shall be located or shielded to protect the maintainer against contact with high voltages.


	4.12.5.1

	Labels for test and service points shall be in full view of the maintainer making connections or adjustments.


	4.12.6.1

	Each test point shall be clearly labeled with a number, letter, symbol, or description of its function.


	4.12.6.5

	Each test point should be labeled with the tolerance limits of the signal to be measured there.


	4.12.6.7

	When a test or service point is located internally, its location shall be indicated on the cover or adjacent to its access opening on the surface of the equipment.
	4.12.6.8

	Test Equipment


	Test equipment shall be treated like any other equipment with respect to design requirements


	4.13.1.1.1

	Tools


	The variety and number of different sizes of tools required shall be minimized; ideally, the tools required shall be limited to those normally found in a maintainer’s tool kit.


	4.14.1.3

	Uncommon or specially-designed tools shall be used only when common hand tools do not satisfy the requirements or when the special tools provide a significant advantage over common hand tools.


	4.14.1.4

	If a unit of equipment requires a special tool, the tool should be mounted on or attached to the equipment in a readily accessible location.


	4.14.3.3

	Computer-Human Interface


	Screen Design


	Information should be presented simply and in a well-organized manner.
	8.1.1.1


	The information on a screen should be minimized by presenting only information that is essential to a user at any given time.


	8.1.1.2

	Information shall be presented to a user in a directly usable form; a user shall not have to decode or interpret data.


	8.1.1.4

	A window should contain all relevant information and should allow a user to complete the task without having to refer to additional information.


	8.1.1.6

	The words used shall be task-oriented and familiar to users.


	8.1.1.7

	When a user is performing an operation on a selected object in a display, that object shall be highlighted.


	8.1.2.3

	When an application provides different operational modes, the current mode shall be continuously indicated to the user.


	8.1.2.6

	A user shall not have to reenter data already entered in the current application.


	8.1.2.8

	A user shall be able to review all active control parameters upon request.


	8.1.2.10

	Every screen shall have a title or header at the top that is separate and distinguishable from the body and describes briefly the contents or purpose of the screen.


	8.1.3.1

	Screens throughout a system or application shall have a consistent structure that is evident to users.


	8.1.4.1


	Elements of screens shall have consistent appearance and relative location throughout a system or application.


	8.1.4.2

	Data shall be displayed consistently, using standards and conventions familiar to users.
	8.1.4.6

	Text Entry and Display


	Complex formats and embellishments that do not convey useful information shall be avoided.


	8.2.1.1

	For fixed length fields, a user shall not have to enter leading or trailing zeros to fill a field.


	8.2.3.4

	When a user makes an entry that does not fill a variable length field, the entry shall be automatically justified when the cursor leaves the field.


	8.2.3.5

	When a system or application uses abbreviations, the abbreviations shall be unique, distinct, and unambiguous so as not confuse users.


	8.2.5.4.1

	Acronyms should only be used if they will be seen more than once, are significantly shorter than the term they represent, and the users will commonly understand them.


	8.2.5.4.5

	Each data group, message, or display should contain a distinct, unique, descriptive, and consistently worded title or label.


	8.2.5.5.1

	Numeric data should be displayed in the decimal rather than binary, octal, hexadecimal, or other number system.


	8.2.7.1

	Leading zeros in numeric entries for whole numbers should be suppressed.


	8.2.7.2

	Integers should be right justified.


	8.2.7.3

	Numeric displays should accommodate the full range of the variable.


	8.2.7.6

	All numbers should be oriented upright.


	8.2.7.7

	Designers should base the order of items on natural rationale such as frequency of use, related functionality, or the normal sequence of user actions.


	8.2.9.5

	The Tab key shall move the cursor to the first position of the next cell to the right of its current position.


	8.2.10.13

	Users shall be able to correct errors easily on a character-by-character and field-by-field basis.


	8.2.11.8.1

	When a field has a set or range of acceptable values and a user enters an unacceptable value, the system shall provide an error message when the user tries to leave the field and not move the cursor from the field.


	8.2.11.8.2

	When a user fails to make an entry in a required field, the system shall provide an error message when the user tries to leave the field and not move the cursor from the field.
	8.2.11.8.3

	Graphical Information



	When users are required to make comparative evaluations against reference values, the reference values shall be displayed.


	8.3.1.5

	When precise readings of values are required, the actual data values should be displayed in addition to the plotted data.
	8.3.1.6

	Dynamic Information Update



	When users must identify the rate of change or read only gross values, the rate of update should be from two to five times a second.


	8.5.1.1

	When a task requires that a user read changing data, individual data items shall be displayed long enough for the user to read them reliably and accurately.


	8.5.1.2

	Alphanumeric data that users are required to read reliably and accurately shall not be updated more often than once a second.
	8.5.1.3

	Coding



	Coding shall be used for functional, not decorative, purposes.


	8.6.1.4

	Coding shall be consistent throughout an application.


	8.6.1.6

	Colors shall be used consistently within an application, and across a set of applications.


	8.6.2.1.3

	When color is used to identify data categories, its use shall not conflict with color-coding conventions.


	8.6.2.1.4

	Colors shall be easy to discriminate from one another, with each color representing only one category of displayed data.


	8.6.2.1.6

	When color is used to emphasize information, the brightest color should be used for the most important information.


	8.6.2.2.2

	Colors used for coding should be easily differentiable under realistic operating conditions, including ambient lighting and display type.


	8.6.2.2.9

	Once a color is assigned a specific use or meaning, no other color shall be used for the same purpose.


	8.6.2.2.12

	Each color should represent only one category of displayed data.


	8.6.2.4.1

	When the user community has previously established meanings for various colors, the designer shall retain those meanings.


	8.6.2.4.2

	Color coding shall conform to the reserved meanings consistent with conventional associations.


	8.6.2.4.3

	The colors selected for coding on a screen shall be easily discriminated from one another in all expected operating conditions.


	8.6.2.5.8

	No more than six distinct colors or shades of gray should be used if the user must recall the meanings of colors or shades.


	8.6.2.7.5

	Status colors shall be assigned during installation, and users shall not be allowed to change them.


	8.6.2.9.4

	Brightness coding shall have a single meaning throughout an application and related applications.


	8.6.3.1

	The number of brightness intensity levels used as codes shall not exceed three.


	8.6.3.2

	Each level of brightness shall be separated from an adjacent level by a 2:1 ratio.


	8.6.3.3

	When two brightness levels are used to code information, the higher brightness should apply to the more critical information, and the lower brightness to the less critical information.


	8.6.3.5

	Reverse video should be used to highlight critical items requiring user attention, and return to normal brightness when the user has responded.


	8.6.3.10

	Flash or blink coding should only be used to indicate an urgent need for the user’s attention and response, or to indicate the active location for data entry.


	8.6.11.1

	The rate of flashing shall be in the range of two to five Hertz with a minimum ON interval of 50 percent.
	8.6.11.3

	Interaction


	When the same menu or option appears in different displays within an application, it shall be consistent in wording and organization.


	8.7.5.1.5

	A menu option should be highlighted when the pointer is on the menu option.


	8.7.5.3.1

	When a menu contains options that are temporarily unavailable, the unavailable options shall be displayed but clearly distinguishable from available options.


	8.7.5.3.6

	Menu bars should contain no more than 10 options plus Help.


	8.7.5.7.4

	Each title in a menu bar should have a mnemonic to permit selection from the keyboard.


	8.7.5.7.9

	Pull-down menus shall always appear immediately below the option whose selection leads to their appearance.


	8.7.5.10.2

	The title of a pull-down menu shall be the option on the menu bar with which the pull-down menu is associated.


	8.7.5.10.4

	When a pull-down option leads to a second level, cascading pull-down, the option label should be followed by a right-pointing arrow.


	8.7.5.10.8

	A user should be able to select an option on a pull-down menu by moving the pointer onto the desired item and selecting it.


	8.7.5.10.20

	Pop-up menus should follow the same guidelines for pull-down menus.


	8.7.5.14.1

	A user shall be able to select an option on a pop-up menu by moving the pointer onto the desired option and clicking the appropriate button.


	8.7.5.14.8

	Each menu title and each option in a menu should have a mnemonic.


	8.7.6.2.1

	The mnemonic for an option shall be underlined.


	8.7.6.2.4

	Mnemonics and accelerators shall be displayed as part of the menu option.


	8.7.6.2.5

	When menu items are numbered, the number should be underlined and used as the mnemonic.


	8.7.6.2.6

	Applications should provide keyboard accelerators for frequently selected menu options.


	8.7.6.2.11

	Keyboard accelerators should appear right justified on the same line as the option in the menu, separated by enough space to appear visually distinct.


	8.7.6.2.12

	When a menu has accelerators, a user shall be able to select an option in the menu by typing the accelerator.


	8.7.6.2.13

	When feasible, a function key should be assigned only one function.


	8.7.7.2

	When the same function is used in different operational modes within an application, it shall be assigned the same key for all modes.


	8.7.7.3

	When the same function is used in related applications, it shall be assigned to the same key in all applications.


	8.7.7.4

	User-initiated Interrupts


	A system or application shall permit a user to interrupt or terminate the current transaction.


	8.9 1.1

	User interrupts shall not change or remove stored or entered data, with the exception of the Cancel interrupt.


	8.9 1.3

	A nondestructive Back option shall be provided to return the display to the last previous trans action.


	8.9.1.4

	When appropriate, a system or application shall provide a Cancel or Undo option that will erase changes just made by a user and restore the current display to its previous state.


	8.9.1.5

	The Undo command shall be used to reverse the effect of the user’s previous operation.


	8.9.1.6

	The user shall be able to reverse the effect of the last Undo command either by selecting the Undo command a second time or selecting a Redo command.


	8.9.1.7

	When appropriate, a system or application shall provide an End, Exit, or Stop option to conclude a repetitive transaction sequence.
	8.9.1.8

	File Management


	An easy means shall be provided for saving and retrieving data.


	8.10.1.1 

	An OPEN command should be provided to open an existing file.


	8.10.3.2

	A SAVE command should be provided allowing the user to save a file to a storage device.


	8.10.3.6

	The user should have the ability to create a copy of a file.


	8.10.3.8

	The user should be able to delete a file from a storage device.


	8.10.3.10

	The application should request confirmation prior to deletion of the file.


	8.10.3.11

	The user should be able to close a file.
	8.10.3.13

	Selection Methods


	Applications should provide a means for the user to select data.


	8.11.1.1

	Users should be able to select single or multiple items.


	8.11.1.2

	When text is selected, it should appear highlighted.
	8.11.2.1

	Controls


	When a system prompts a user for a parameter that has a default value assigned, the default value shall be displayed.


	8.13.2.2

	Each icon shall have a text label corresponding to the object or action.


	8.13.3.4

	To the extent possible, icons should be simple line drawings that suggest the physical object or operation they represent.


	8.13.3.7

	Icons and symbols should always be oriented “upright.”


	8.13.3.16

	All push buttons in a window should have the same size and shape.


	8.13.5.1

	The size should accommodate the largest label.


	8.13.5.2

	Push button labels shall be consistent throughout an application.


	8.13.5.4

	The push button label should describe the results of pressing the button.


	8.13.5.6

	A user shall be able to activate a push button by moving the pointer onto the button and pressing the appropriate pointer button.


	8.13.5.7

	The push button shall be highlighted while the pointer button is depressed.


	8.13.5.8

	The control shall be activated when the pointer button is released, and the push button is reverted to its normal appearance.


	8.13.5.9

	A user shall be able to activate a push button using the keyboard.


	8.13.5.10

	Default push buttons shall be clearly distinguishable from the other push buttons.


	8.13.5.12

	Radio buttons shall be used if it is required that one and only one of a set of mutually exclusive options be selected.


	8.13.6.1

	An individual radio button shall always be part of a mutually exclusive group of two or more radio buttons.


	8.13.6.2

	A radio button that is active shall cause all other radio buttons in its group to be inactive.


	8.13.6.3

	A user shall be able to select a radio button using a pointing device by moving the pointer onto the radio button and clicking the appropriate pointer button.


	8.13.6.4

	A user shall be able to select a radio button using the keyboard by moving a location cursor to the desired button and pressing the Enter key.


	8.13.6.5

	Labels shall be provided for each set of radio buttons.


	8.13.6.9

	A check box that is activated shall not change the status of any other choice in the group.


	8.13.7.2

	Users shall be able to toggle selected and unselected states on a check box using either a pointing device or the keyboard.


	8.13.7.3

	Labels shall be provided for each set of check boxes.
	8.13.7.5

	Windows


	Scroll bars shall be provided whenever the size of a textual or graphic entity exceeds the space available to display it.


	8.14.2.4.1

	Directional arrows should be provided in small boxes distinct from the scroll area to indicate that scrolling may be performed.


	8.14.2.4.8

	The appropriate directional arrow shall be subdued or grayed out if no information is currently available through scrolling in a particular direction.


	8.14.2.4.9

	A scroll bar shall contain a vertical line or area along which the scroll box can move, the length of which represents the entire entity.


	8.14.2.4.11

	Message windows should contain a title, a symbol that indicates the type of message, the message itself, and one or more push buttons.


	8.14.4.1.2

	Messages should focus on what needs to be done, not on what was done wrong.


	8.14.4.1.5

	Confirmation message windows should be used to request clarification of a previous user action.


	8.14.4.4.1

	The application should suspend processing until the user responds to a confirmation message.


	8.14.4.4.2

	Confirmation message windows should contain a question symbol (?), a message, and one or more push buttons.


	8.14.4.4.3

	Critical messages warning users of destructive consequences of actions should be displayed in warning message windows.


	8.14.4.5.1

	When a warning message window appears, processing should be suspended until a user responds to the message.


	8.14.4.5.2

	Warning message windows should contain a warning symbol (!), a message, and one or more push buttons.
	8.14.4.5.3

	System Operations


	At the end of a session, any parameters with settings that apply only to the current session should be reset to their default values.


	8.15.1.2

	A system or application shall interrupt a user only when necessary to prompt the user for a response, to provide critical feedback, or to inform the user of errors.


	8.15.1.3

	No system function shall be activated without an indication to the user.


	8.15.1.4

	Every user action shall result in a response from the system.


	8.15.1.5

	Users should be able to review user specified interface parameters and reset them at any time during a session.


	8.15.1.6

	When necessary, each system shall implement a log on procedure that users must complete before they can access any system function.


	8.15.3.1

	When a system uses a log on procedure, a log on screen should be displayed automatically as soon as a user completes any required start-up or power-up procedures.


	8.15.3.5

	When a system log-on procedure includes both an identification component and an authentication component, the system shall provide a self-explanatory prompt for each component with each prompt on a separate line.


	8.15.3.7

	When a log-on procedure includes entry of a user’s name and a password, the system shall show the user’s name but shall not display the password on the screen.


	8.15.3.8

	When a user makes an error during the log-on procedure, the system shall display an error message that provides guidance on how to correct the error but not information that could assist someone trying to break into the system.


	8.15.3.9

	Upon completion of a log on, the system should display a main menu or an application window.


	8.15.3.10

	Once a user is logged on a system, the user shall be able to log off a system at any time by selecting the Log Off option.


	8.15.3.11

	The system shall prompt the user to confirm a log-off request.


	8.15.3.13

	After completing a system log off, the system shall display the initial log-on screen.


	8.15.3.14

	When a system includes an automatic log off due to user inactivity, a standard elapsed time modifiable by the user should be designated.


	8.15.3.15

	When automatic log off occurs, the system should auto-save any unsaved data, display a message indicating that automatic log off has occurred, and provide the name of the file in which data have been saved.


	8.15.3.17

	The response time of a system to a user action shall be appropriate to the type of transaction, the time constraints of the task, and any specific data processing requirements.


	8.15.6.1.1

	When the processing is time consuming or not otherwise obvious, the system shall notify the user when the processing is complete.


	8.15.6.1.6

	When the computer is waiting for input from a user, it shall indicate clearly where on the screen the input is expected and, to the extent possible, what information is expected.


	8.15.7.2

	When the system is not immediately available after system startup, the system should provide feedback to the user indicating average system response time and disable the keyboard and pointing device until startup is complete.


	8.15.8.1

	When the user must stand by due to system functioning, a “working,” “busy,” or “wait” message or appropriate icon should be displayed until user interaction is again possible.


	8.15.8.6

	When the system takes more than 2 seconds to respond, it shall provide periodic feedback to the user indicating that normal operation is occurring.


	8.15.8.7

	Information about the current status of the system should be available to users at all times.


	8.15.9.1

	Users should be able to obtain status information concerning current alarm settings.


	8.15.9.2

	A user should be able to stop a control process at any point in a sequence to correct an error.


	8.15.11.1.1

	User errors should be detected and reported by the system as soon as possible so that they can be corrected in a timely manner.


	8.15.11.1.4

	When a control entry will result in a change in stored data, procedures, or system operation, the system shall explicitly notify the user of the potential loss of data, a require a confirmation before implementing the action.


	8.15.11.1.11

	The Enter key shall not be used for confirmation of destructive actions.


	8.15.11.1.12

	A system or operation shall allow a user to go back easily to previous steps in a transaction sequence in order to correct an error or make any other desired change.


	8.15.11.1.13

	A system or application should provide an Undo operation that immediately reverses the last previous control action.


	8.15.11.1.14

	Error messages shall be brief, specific, and task-oriented.


	8.15.11.2.9

	In general, error messages should be worded as advice or suggestions.


	8.15.11.2.11

	When possible, after detecting an error, users should not have to reenter the entire entry, only the portion of the entry that is in error.


	8.15.11.2.12

	After an error message is displayed, the cursor shall be placed at the location of the error.


	8.15.11.2.13

	Personnel Safety and Environment


	A hazard alerting or alarm device shall be provided to warn personnel of impending or existing hazards.


	12.2.1.1

	Physical barriers shall be provided to prevent contact with hazards.


	12.2.1.4

	Personnel shall be protected from accidental contact with voltages in excess of 30 volts AC or DC. 


	12.4.1.1

	Electrical conductors with which personnel might come into contact shall be insulated.


	12.4.1.6

	Personnel shall be provided a means for removing power while they are installing, replacing, or repairing components or equipment.


	12.4.1.7

	Systems or equipment operating in excess of 500 volts AC or DC shall be completely enclosed.


	12.4.1.13

	Exposed edges shall be either protected or rounded.


	12.5.1.4

	Equipment shall have shields and guards to prevent maintainers from accidentally touching rotating or oscillating parts.


	12.5.2.1

	Guards should be designed and mounted so that maintainers do not have to remove them in order to inspect components.


	12.5.2.5

	Equipment that in normal operation exposes maintainers to surface temperatures in excess of 60 degrees C (140 degrees F) for momentary contact, or 49 degrees C (120 degrees F) prolonged contact or handling shall be shielded.


	12.10.1

	Workplace noise shall be maintained at levels that will not interfere with necessary voice and radio communications, cause fatigue or injury, or degrade overall system effectiveness.


	12.12.1

	Labels or placards shall be placed on or adjacent to any equipment that presents a hazard.


	12.16.1

	Weight and center of gravity caution placards shall be placed on any unit of equipment to be moved for maintenance if its weight exceeds 30 pounds.  If it is designed to be lifted or carried by more than one person, the label shall include the number of people recommended to lift or carry it.


	12.16.15

	General and supplementary lighting shall be used as appropriate to ensure that illumination is compatible with each operation and maintenance task situation.


	13.4.1.1


3.
Paragraph 3.2.11  Transmitter internal RF power measurement.  Change ±2 degrees to ±2 percent.  The corrected paragraph is as follows:  
3.2.11  Transmitter internal RF power measurement. A method and procedure shall be provided to calibrate internal power sensors to an external RF power meter. The internal RF power measurement function shall be capable of adjustment so that at the normal operating power, internal and external power readings match to within the resolution of the internal sensor readout. Linearity of the internal sensors shall be such that their readings track the actual RF power as measured externally to an accuracy of ±2 percent over the range from normal (calibrated ) power to 4dB below normal power.
4.
Paragraph 3.3.6  Localizer Far-Field (FFM) subsystem.  Change aural alarm at the Localizer transmitter to an aural alarm at the remote status unit.  The corrected paragraph is as follows:
3.3.6  Localizer Far-Field Monitor (FFM) subsystem. Category II/III Localizer equipment shall be equipped with a FFM subsystem to indicate the status of the signal based on an actual field measurement. The primary purpose of the FFM is to assess the effect of transient multipath reflectors such as large airplanes on runways and taxiways.  The FFM shall have no executive control over the Localizer; however, FFM status shall be indicated with an indicator light at the Localizer transmitter and aural alarm at the remote equipment status display(s).
5.
Paragraph 3.3.6.7  FFM control and status display.  Subparagraph a. is revised to clarify that FFM bypass is not required at the receiver.  The corrected paragraph is as follows:
3.3.6.7  FFM control and status display. The FFM shall provide for the following control and status display functions:

a.  A FFM bypass switch at the localizer to suppress FFM alerts. Activation of the bypass switch energizes the localizer and RSIC FFM monitor alarm bypass light.  In addition, this bypass function can be controlled remotely from the Remote Control subsystem in the air traffic control tower.

6.
Paragraph 3.4.5.7  Coaxial Feed/monitor cable and connectors.  This paragraph is deleted and replaced in its entirety by the following:

3.4.5.7  Coaxial feed/monitor cable and connectors.  A 500 foot roll of semi-flexible, low-loss, phase-stable, coaxial cable shall be provided with each Glide Slope system. Military quality, water resistant, constant-phase coaxial connectors shall be provided for termination at both ends of each feed and integral monitor cable. At least two spare coaxial connectors shall be provided. Phase constant connectors i.e., N, and TNC Type, may be used instead of military quality.

7.
Paragraph 3.6  Remote control subsystem (RCS), general.  The paragraph is revised to clarify the maximum requirement to support RSIC panels.  The corrected paragraph is as follows:
3.6  Remote control subsystem (RCS), general.  The Remote Control Subsystem consists of two or more units:  The Remote Status and Control Unit (RSCU), which is normally installed in the equipment room of an air traffic control tower, and up to three Remote Status and Interlock Control (RSIC) panels.  At least one RSIC will be installed in the air traffic operational area of the control tower.

8.
Paragraph 4.3.  Verification Requirements Traceability Matrix (VRTM).  The VRTM is deleted and replaced in its entirety by the following:
Specification Verification Requirements Traceability Matrix (VRTM)

Scope.  The Specification VRTM contains all FAA-E-2970 specification requirements to be verified as part of the Contractor’s test program. The Specification VRTM traces the specific system/subsystem requirements to the test activities where they will be verified.  The Specification VRTM also contains the method of verification relative to each test activity.
VRTM Organization.  The VRTM is organized sequentially by FAA-E-2970 paragraph number.  In the case where the specification references other standards, those requirements are listed at the location where they are referenced.  The referenced standard is noted in the “Paragraph” column, where applicable.  A unique identification number is given for each requirement.

Requirements Verification Methods.
Inspection (I) - Inspection is a method of verification that determines compliance with specification requirements and consists primarily of visual observations, or mechanical measurements of the equipment, physical locations, or technical examinations of engineering-support documentation.

Analysis (A) - Analysis is a method of verification that consists of comparing hardware or software design with known scientific and technical principles, technical data, or procedures and practices to validate that the proposed design will meet the specified functional/performance requirements.

Demonstration (D) - Demonstration is a method of verification where qualitative versus quantitative validation of a requirement is made during a dynamic test of the equipment.  

Test (T) - Test is a method of verification that measures equipment's performance under specific configuration-load conditions and after the controlled application of known stimuli.  Quantitative values are measured, compared against previous predicted success criteria, and then evaluated to determine the degree of compliance.

	Test ID
	REQUIREMENT (FAA-E-2970 unless otherwise noted)
	TEST PHASE AND METHOD
	Comments

	
	Paragraph
	Title
	Requirement Text
	DT
	PAT
	Type Test
	

	S01 
	3.1.1
	Electronic equipment, general requirements
	The equipment shall meet the general navigational aid equipment requirements of this paragraph and Table I, tailored from FAA-G-2100, “Electronic Equipment, General Requirements,” dated October 22, 2001.
	I/A/D/T
	
	
	

	S02 
	FAA-G-2100 3.1.1.a
	Electrical Power 
	All internal wiring to the equipment shall be in accordance with paragraph 3.3.1.3.10, Wiring.
	I
	
	
	

	S03 
	FAA-G-2100 3.1.1.b
	Electrical Power
	The equipment shall interface to building wiring in accordance with NFPA 70 (National Fire Protection Association National Electric Code), FAA-STD-032 (Design Standards for National Airspace System (NAS) Physical Facilities), and FAA-C-1217F (Electrical Work, Interior), in that order of precedence.
	I
	
	
	

	S04 
	FAA-G-2100 3.1.1.c
	Electrical Power
	Electrical enclosures, cabling, and wiring shall be approved by a nationally recognized testing laboratory.
	I
	
	
	

	S05 
	FAA-G-2100 3.1.1.1.1.a.1
	Physical Construction
	The accessibility of test equipment or maintenance equipment shall be in accordance with NFPA 70 Article 110.
	I
	
	
	

	S06 
	FAA-G-2100 3.1.1.1.1.a.2
	Physical Construction
	All access for electrical components, connections, wiring, etc., shall comply with the accessibility requirements of section 3.1.2.4 of this document.
	I
	
	
	

	S07 
	FAA-G-2100 3.1.1.1.1.b.1
	Physical Construction
	Controls and indicators for electrical line voltage of an equipment rack shall be located in accordance with NFPA 70
	I
	
	
	

	S08 
	FAA-G-2100 3.1.1.1.1.b.2
	Physical Construction
	When switches or circuit breakers function as main power disconnecting means, operating either directly or through a contactor, they shall break the incoming line immediately before the line filter, terminal block or connector, fuses or other parts without compromising RFI, EMI shielding integrity.
	I
	
	
	

	S09 
	FAA-G-2100 3.1.1.1.1.c
	Physical Construction
	Plugs and receptacles provided for connection of the equipment to the AC supply line shall be of the locking type and in accordance with the requirements of W-C-596, W-C-596G, and installed in accordance with the requirements of NFPA-70.
	I
	
	
	

	S010 
	FAA-G-2100 3.1.1.1.1.d
	Physical Construction
	Power cords provided for the connection of the equipment to the AC supply line shall, as a minimum, be a 3 conductor cord in accordance with the requirements of UL62 and installed in accordance with the requirements of NFPA-70.
	I
	
	
	

	S011 
	FAA-G-2100 3.1.1.1.1.e
	Physical Construction
	Detachable power cords rated 125V(volts) maximum and 15A (amperes) maximum shall be 3 conductor type SF.
	I
	
	
	

	S012 
	FAA-G-2100 3.1.1.1.1.e.1
	Physical Construction
	The supply end shall have a plug in accordance with the requirements of W-C-596/100A.
	I
	
	
	

	S013 
	FAA-G-2100 3.1.1.1.1.e.2
	Physical Construction
	The equipment end shall have a female connector per DESC 87204 (Connector, Plug, Electrical, Midget Locking, Specific Purpose, General Grade, Grounding, 2 Pole, 3 Wire, 15 A, 120V, 50/60Hz (Hertz)(Female)).
	I
	
	
	

	S014 
	FAA-G-2100 3.1.1.1.1.f.1
	Physical Construction
	Convenience outlets provided in or with the equipment shall be duplex receptacles in accordance with W-C-596/12-2, installed and wired in accordance with the requirements of NFPA-70.
	I
	
	
	

	S015 
	FAA-G-2100 3.1.1.1.1.f.2
	Physical Construction
	The equipment design shall include the provisions required to provide power to these outlets from a source independent of the equipment power source.
	I
	
	
	

	S016 
	FAA-G-2100 3.1.1.1.1.g
	Physical Construction
	Where sensitive test equipment must be connected to the same power source as the equipment, receptacles for this purpose shall be in accordance with W-C-596/12-3, clearly identified, and protected from general use.
	I
	
	
	

	S017 
	FAA-G-2100
3.1.1.2.a
	Electrical Power Measurements
	All Rack/Equipment power measurements shall be taken at the power source input of the distribution panel circuit breaker feeding the Rack/Equipment.
	I
	
	
	

	S018 
	FAA-G-2100
3.1.1.2.b
	Electrical Power Measurements
	For each individual Rack/Equipment the measurement shall be at the distribution panel feeder breaker.
	I
	
	
	

	S019 
	FAA-G-2100
3.1.1.2.c
	Electrical Power Measurements
	For system level testing the measurements shall be at the input breaker (main breaker) of one or more distribution panels depending on the system configuration.
	I
	
	
	

	S020 
	FAA-G-2100

3.1.1.3.1.a
	Load Power Characteristics
	The power factor shall be within the ranges specified for the following ranges of facility source KVA capacity measured at the rack/equipment power input location:

[SEE TABLE]
	T
	
	
	

	S021 
	FAA-G-2100

3.1.1.3.1.b
	Load Power Characteristics
	Power factor.PF shall be defined as the absolute value of the product of the displacement component of power factor and the distortion component of power factor.  PF = |PFdisp x PFdist|
	A
	
	
	

	S022 
	FAA-G-2100

3.1.1.3.1.c
	Load Power Characteristics
	The displacement component of the power factor, PFdisp, is equal to the cosine of the angle between voltage and current which can be calculated by dividing the power dissipation in watts by the apparent power in volt-amperes (VA).

PFdisp = COS(theta) = Watts/VA
	A
	
	
	

	S023 
	FAA-G-2100

3.1.1.3.1.d
	Load Power Characteristics
	The distortion component of the power factor, PFdist , is equal to the reciprocal of the square root of one plus the square of the total harmonic distortion of the equipment.THD as defined in IEEE STD 519(Harmonic Control and Reactive Compensation of Static Power Converters, Guide for).  PFdist=1/(1+(THD)^2)^.5
	A
	
	
	

	S024 
	FAA-G-2100

3.1.1.6.a.1
	Circuit Overload Protection
	Current overload protection for the equipment shall be provided by fuses, circuit breakers, or other protective devices for primary circuits.
	I
	
	
	

	S025 
	FAA-G-2100

3.1.1.6.a.2
	Circuit Overload Protection
	Overcurrent devices shall have a minimum of 10,000-Ampere Interrupting Capacity (AIC) rating.
	I
	
	
	

	S026 
	FAA-G-2100

3.1.1.6.b
	Circuit Overload Protection
	Devices/components shall be protected from damage due to a loss of power or loss of one or more phases of power.
	I
	
	
	

	S027 
	FAA-G-2100

3.1.1.6.c
	Circuit Overload Protection
	Overcurrent protective devices shall provide selective fault isolation rated for the available fault current calculated at the device location.
	I
	
	
	

	S028 
	FAA-G-2100

3.1.1.6.d
	Circuit Overload Protection
	Available fault current shall be calculated from information concerning the facility in which the equipment is located.
	I
	
	
	

	S029 
	FAA-G-2100

3.1.1.6.e
	Circuit Overload Protection
	Series combination system overcurrent protection shall not be permitted.
	I
	
	
	

	S030 
	FAA-G-2100

3.1.1.6.f
	Circuit Overload Protection
	Transient protection shall be provided in accordance with IEEE C62.41, IEEE Recommended Practice on Surge Voltages in Low Voltage AC Power Circuits, Reference Table 2, and verified by testing in accordance with IEEE C62.45, IEEE Guide on Surge Testing for Equipment Connected to Low-Voltage AC Power Circuits.
	I/T
	
	
	

	S031 
	FAA-G-2100

3.1.1.7
	Input Power Conditions
	The equipment shall operate in accordance with the following power parameters:
	T
	
	
	

	S032 
	FAA-G-2100

3.1.1.7.a
	Input Power Conditions
	Voltage

[SEE TABLE]
	T
	
	
	

	S033 
	FAA-G-2100

3.1.1.7.b
	Input Power Conditions
	Voltage phase imbalance, phase to phase: 2% as defined by Paragraph 3.8.2 of IEEE STD141 (Recommended Practice for Electric Power Distribution for Industrial Plants (Red Book))

Phase-voltage imbalance = Maximum deviation from average phase voltage/Average phase voltage
	T
	
	
	

	S034 
	FAA-G-2100

3.1.1.7.c
	Input Power Conditions
	Frequency

(1) Steady State

(a) Steady state 60 Hz +/– 3 Hz

(b) Steady state rate of change 1.5 Hz/sec

(c) Steady state frequency variation + /– 0.5 Hz

(2) Momentary deviations..5 seconds to 3 seconds

(a) 60 Hz + 5 Hz, - 7 Hz

(b) Rate of change 5 Hz per sec.
	T
	
	
	

	S035 
	FAA-G-2100

3.1.1.7.d
	Input Power Conditions
	Voltage Harmonic Distortion

(1) 10% Voltage Total Harmonic Distortion, VTHD

(2) 3% Any one Harmonic.
	T
	
	
	

	S036 
	FAA-G-2100

3.1.1.7.e
	Input Power Conditions
	Voltage/Time Events: See the voltage and current values given by Tables 3 and 4 of IEEE Standard IEEE C62.41. For appropriate exposure locations, see sections 7.3.3, 8.3 and Table 5, earthed neutrals.
	T
	
	
	

	S037 
	FAA-G-2100

3.1.1.7.f
	Input Power Conditions
	Voltage/Time events for 120V single phase applications.

(1) As a minimum, the equipment shall maintain normal operation during the voltage time events as defined by the ITI/CBEMA curve in Appendix 1.

(2) The system level specification may require the equipment to maintain normal operation during voltage time events as defined by the Federal Aviation Administration Input Power Tolerance Envelope in Appendix 1.
	T
	
	
	

	S038 
	FAA-G-2100

3.1.1.8.a
	Performance Upon Fault Condition of Radio Frequency Equipment

Output Circuit
	All equipment output circuits shall be designed to include circuit protection and to prevent damage to equipment upon occurrences of opens or shorts on the output terminals.
	A
	
	
	

	S039 
	FAA-G-2100

3.1.1.8.b
	Performance Upon Fault Condition …
	When the short or open is removed, circuit performance shall show no sign of performance degradation.
	D
	
	
	

	S040 
	FAA-G-2100

3.1.1.8.b
	Performance Upon Fault Condition …
	In addition, transmitter output circuitry shall be so designed that, when operated at any voltage standing wave ratio, VSWR, the unit shall not be damaged nor shall any part exceed dissipation limits.
	D
	
	
	

	S041 
	FAA-G-2100

3.1.1.8.c
	Performance Upon Fault Condition …
	The transmitter may shut itself down upon detection of a high VSWR.
	D
	
	
	

	S042 
	FAA-G-2100

3.1.1.9.a
	Grounding and Bonding
	The ground reference for the equipment/system shall be in accordance with FAA-STD-019 (Lightning Protection, Grounding, Bonding and Shielding Requirements for Facilities), FAASTD-020(Transient Protection, Grounding, Bonding and Shielding Requirements for Equipment), FAA-C-1217, NFPA 70, and sections 8 and 9 of IEEE 1100(Recommended Practice for Powering and Grounding Sensitive Electronic Equipment).
	I
	
	
	

	S043 
	FAA-G-2100

3.1.1.9.b
	Grounding and Bonding
	Shielding and bonding shall be per FAA-STD-019 and FAA-STD-020.
	I
	
	
	

	S044 
	FAA-G-2100

3.1.1.9.c
	Grounding and Bonding
	Rack-mounted Equipment: Any rack-mounted, i.e., drawer type or removable, equipment whose chassis is intended for multi-point grounding shall have a flexible grounding strap or braid connecting each unit, assembly, or subassembly of equipment to the rack, using bonding connections per FAA-STD-020.
	I
	
	
	

	S045 
	FAA-G-2100

3.1.1.9.d
	Grounding and Bonding
	Enclosure and rack doors shall have grounding straps or braids across the hinges to ensure grounding of the door, bonded properly per FAA-STD-020.
	I
	
	
	

	S046 
	FAA-G-2100

3.1.1.9.e
	Grounding and Bonding
	Isolated ground receptacles shall be wired per NFPA-70.
	I
	
	
	

	S047 
	FAA-G-2100

3.1.1.9.f
	Grounding and Bonding
	For equipment connected to an AC supply line, the DC resistance to ground for each line input shall be at least 1 megohm.
	T
	
	
	

	S048 
	FAA-G-2100
3.1.1.11.a
	Transformer Isolation of Non-Switching DC Power Supplies
	All non-switching DC power supplies energized from the AC line power source shall be isolated from the AC line through a power transformer with separate primary and secondary windings.
	I
	
	
	

	S049 
	FAA-G-2100
3.1.1.11.b
	Transformer Isolation of Non-Switching DC Power Supplies
	The DC resistance from each input line terminal.with fuses in place and AC line control contacts closed to the signal or chassis ground shall be greater than 1 megohm.
	T
	
	
	

	S050 
	FAA-G-2100
3.1.2.1.a
	Removable Parts and Mating Connectors
	Electronic equipment shall be furnished with a complete set of installed fuses, lamps, plug-in relays, plug-in crystals, ferrule-type resistors, and other parts which are used in the equipment and which are similarly designed for quick removal and replacement.
	I
	
	
	

	S051 
	FAA-G-2100
3.1.2.1.b
	Removable Parts and Mating Connectors
	Parts which may be damaged by shipment in the operating sockets shall be packed in the normal part shipping container along with information to identify the operating socket.
	NA
	
	
	Shipping requirement

	S052 
	FAA-G-2100
3.1.2.1.c
	Removable Parts and Mating Connectors
	Mating connectors of equipment mounted coaxial or cable connectors shall be provided.
	I
	
	
	

	S053 
	FAA-G-2100
3.1.2.1.d
	Removable Parts and Mating Connectors
	Mating connectors shall be provided when two or more pieces of equipment require interconnection.
	I
	
	
	

	S054 
	FAA-G-2100
3.1.2.1.e
	Removable Parts and Mating Connectors
	Circuit card guides shall support and retain the card in the guides during all phases of removal and insertion.
	I
	
	
	

	S055 
	FAA-G-2100
3.1.2.2
	Installation
	The equipment shall be designed for installation, removal and reinstallation without special tools unless approved by the FAA.
	I
	
	
	

	S056 
	FAA-G-2100
3.1.2.3.a
	Construction
	The equipment shall be constructed so that no fixed part shall become loose during transport

and during normal maintenance and operations functions.
	I
	
	
	

	S057 
	FAA-G-2100
3.1.2.3.b
	Construction
	The total load from the equipment /enclosure to the floor shall not exceed 125 pounds persquare foot.
	A
	
	
	

	S058 
	FAA-G-2100

3.1.2.3.1.1.a
	Pullout Drawers
	All equipment pullout drawers shall be of a full-suspension roller type with latching stops.
	I
	
	
	

	S059 
	FAA-G-2100

3.1.2.3.1.1.b
	Pullout Drawers
	Slides shall be of sufficient rigidity to prevent bowing and/or having rollers jump their track when the drawer is fully extended and components are being replaced/maintained.
	I
	
	
	

	S060 
	FAA-G-2100

3.1.2.3.1.1.c
	Pullout Drawers
	Drawers shall be equipped with handles to permit withdrawing the drawer into the open position and latches on active panel fasteners to secure the drawer in the closed position.
	I
	
	
	

	S061 
	FAA-G-2100

3.1.2.3.1.1.d
	Pullout Drawers
	The rack cabinet shall not tip over during normal operation and all maintenance activities.
	A
	
	
	

	S062 
	FAA-G-2100

3.1.2.3.1.2.a
	Rack Panels
	Where rack panels are used, they shall be in accordance with ANSI/EIA 310-D (Cabinets, Racks, Panels, and Associated Equipment).
	I
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3.1.2.3.1.2.b
	Rack Panels
	Panel slot/hole pattern shall be the universal hole spacing pattern for 1U, 2U, and 3U panels and the wide hole spacing for panels 4U and higher.
	I
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3.1.2.3.1.2.c
	Rack Panels
	Nominal thickness for aluminum panels shall be 3/16 inch, or greater.
	I
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3.1.2.3.1.2.d
	Rack Panels
	Nominal thickness for steel panels shall be at 1/8 inch or greater.
	I
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3.1.2.3.2
	Shelf Life
	Materials and the processes shall ensure the equipment will meet performance requirements after

a period of two years in a non-operational state after Government acceptance.
	A
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3.1.2.3.3.a
	Moisture
	Equipment in its operational environment shall not collect moisture.
	I
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3.1.2.3.3.b
	Moisture
	Equipment shall have drainage or purging capability to remove moisture.
	I
	
	
	

	S069 
	FAA-G-2100

3.1.2.3.3.c
	Moisture
	Removal of moisture shall be considered as part of the Mean Time To Repair (MTTR) calculations.
	A
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3.1.2.3.4.a
	Windows
	Equipment windows, including dial windows, shall be made of shatterproof transparent material.
	I
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3.1.2.3.4.b
	Windows
	Windows shall be secured to the panels in bezels by means of clips or other devices to prevent displacement of the window.
	I
	
	
	

	S072 
	FAA-G-2100

3.1.2.3.4.c
	Windows
	The use of adhesives to secure windows shall require FAA approval.
	I
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3.1.2.4.1.a
	General
	Equipment shall be designed for accessibility, operating compatibility, maintenance, electromagnetic compatibility, and enclosure requirements.
	A
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3.1.2.4.1.b
	General
	All non-hinged shields or plates which are normally opened or removed in servicing equipment, shall be secured with captive fasteners.
	I
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3.1.2.4.1.c
	General
	Captive fasteners shall be spaced on centers not exceeding 10 inches
	I
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3.1.2.4.1.c
	General
	and shall be located around the entire periphery of the shields or plates.
	I
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3.1.2.4.2
	Connections
	Connections to parts inside a removable container shall be arranged to permit removal of the container without threading connection leads through the container.
	I
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3.1.2.4.3.a
	Lowest Replaceable Units.LRUs
	Lowest Replaceable Units (LRUs)shall be removable and replaceable.
	I
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3.1.2.4.3.b
	Lowest Replaceable Units.LRUs
	LRU Mounting devices shall provide the capability of the LRU to be repeatedly installed and removed without degrading performance.
	I
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3.1.2.4.3.c
	Lowest Replaceable Units.LRUs
	Where LRU plug-in modules or assemblies are used, they shall be capable of being inserted in the proper location when correctly oriented without damage to equipment or parts being engaged.
	I
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3.1.2.4.3.d
	Lowest Replaceable Units.LRUs
	LRU plug-in modules and assemblies shall be designed to prevent insertion into the improper location or incorrect orientation.
	I
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3.1.2.4.4.a
	Enclosures
	No enclosure, or part thereof, shall support or sustain combustion in excess of the requirements of NEMA 250.
	A
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3.1.2.4.4.b
	Enclosures
	Enclosures for equipment or systems, up to 1,000 volts, installed outside a building (outdoors) shall be either NEMA Type 4 or type 4X as directed by the system specification.
	I
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3.1.2.4.4.c
	Enclosures
	Enclosures for equipment or systems, up to 1,000 volts, installed inside a building in any location where dripping or splashing liquids, or dust, may normally be present shall be NEMA Type 12 or Type 13.
	I
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3.1.2.4.4.d
	Enclosures
	Enclosures for equipment or systems, up to 1,000 volts, installed inside a building where no dripping or splashing liquids or dust are normally expected shall be NEMA Type 1.
	I
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3.1.2.4.4.e
	Enclosures
	Enclosures for indoor use in hazardous locations classified as Class 1, Division 1, Groups A,B, C, or D as defined in NFPA 70 shall be NEMA Type 7.
	I
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3.1.2.4.4.f
	Enclosures
	Enclosures for outdoor use in hazardous locations classified as Class 1, Division 1, Groups A, B, C, or D as defined in NFPA 70 shall be NEMA Type 8.
	I
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3.1.2.4.4.g
	Enclosures
	Enclosures for indoor use in hazardous locations classified as Class II, Division 1, Groups E, F, or G as defined in NFPA 70 shall be NEMA Type 9.
	I
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3.1.2.4.4.h
	Enclosures
	Accessibility to chassis, assemblies, or parts contained within cabinets, consoles or other enclosures shall be provided from outside the basic equipment.
	I
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3.1.2.4.4.i
	Enclosures
	Mounting such items on withdrawal slides, swinging doors, through cable extenders and cable retractors, and provisions for circuit card extenders shall allow part or module operation in the open position.
	D
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3.1.2.4.4.j
	Enclosures
	Locks shall be provided to lock the chassis in the servicing position.
	D
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3.1.2.4.4.k
	Enclosures
	When withdrawal slides are used they shall be of guided sectional construction.
	I
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3.1.2.4.4.l
	Enclosures
	Complete removal and access for servicing of electronic equipment contained within cabinets, consoles or other enclosures shall be provided from either the front or rear of the equipment.
	D
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3.1.2.4.4.m
	Enclosures
	Guide pins.or locating pins, or the equivalent, shall be provided for mechanical alignment during mounting.
	I
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3.1.2.5.a
	Thermal Design
	The equipment shall be capable of operating in the environment specified.
	A
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3.1.2.5.b
	Thermal Design
	When air filters are required with forced air cooling, the air filters shall be in accordance with Federal Specification A-A-1419.
	I
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3.1.2.5.c
	Thermal Design
	The difference between the exhaust air temperature (measured inside the cabinet or console in front of the exhaust air vent) and input air temperature (measured outside the cabinet or console directly in front of the input air vent) shall be less than 15°C with the equipment operating under normal service conditions.
	A
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3.1.2.5.d
	Thermal Design
	All ventilation openings shall be designed and located to comply with electromagnetic interference, undesired radiation and enclosure requirements.
	I
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3.1.2.5.e
	Thermal Design
	Air exhaust shall be directed away from operating personnel.
	I
	
	
	

	S0100 
	FAA-G-2100

3.1.2.5.f
	Thermal Design
	Cooling methods such as liquid, evaporative coolants, and vapor cycle refrigerants shall not be used.
	I
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3.1.2.5.g
	Thermal Design
	When required, a visual or aural warning device shall be used to indicate failure of a cooling device.
	I
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3.1.2.5.h
	Thermal Design
	Equipment that requires forced cooling to operate shall have control features to prevent equipment damage due to failure of the forced cooling.
	I
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3.2.1.1.1.a
	Seismic Zone Design
	All equipment and systems shall, at a minimum, be designed to seismic forces and seismic relative displacement associated with seismic design category D using techniques of IBC2000, in conjunction with the current version of FEMA 302, NEHRP Recommended

Provisions for Seismic Regulations for New Buildings and Other Structures, Chapter 6.
	A
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3.2.1.1.1.a
	Seismic Zone Design
	For facilities located in regions located very close to major active faults, seismic design categories E or F shall be used as applicable.
	A
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3.2.1.1.1.b
	Seismic Zone Design
	All equipment and enclosures shall be designed and installed so that the enclosure and the mounted LRU and/or components will remain upright and in place, 
	I
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3.2.1.1.1.b
	Seismic Zone Design
	and all access panels, doors, and drawers shall remain secured to the enclosure under the above conditions.
	I
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3.2.1.1.1.c
	Seismic Zone Design
	Design shall be performed and certified by a registered design professional.
	I
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3.2.2.1
	Electronic Equipment Assembly Requirements
	Equipment assemblies, subassemblies, printed wiring assemblies, terminal board assemblies, electronic modules, etc., shall be Class 2 or Class 3 as defined in ANSI/J-STD-001B.Requirements for Soldered Electrical and Electronic Assemblies.
	I
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3.2.2.1.1
	Component Mounting
	Component mounting shall be in accordance with IPC-CM-770.Guidelines for Printed Board Component Mounting or ANSI/IPC-CM-780.Component Packaging and Interconnecting with

Emphasis on Surface Mounting, as applicable, except the term “not recommended” shall be interpreted as “reject.”
	I
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3.2.2.1.2
	Printed Boards
	Printed boards shall be in accordance with IPC-A-600E.Acceptability of Printed Boards.
	I
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3.2.2.1.3
	Assembly
	Assembly shall be in accordance with ANSI/IPC-A-610.Acceptability of Electronic Assemblies and ANSI/J-STD-001B.
	I
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3.2.2.2
	Wire Wrap
	Wire wrap shall not be used on printed circuit boards.
	I
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3.2.4.a
	Maintainability
	Unsoldering of wires, wire harnesses, parts or assemblies shall not be required in order to gain access to terminals, soldered connections, mounting screws and the like during routine servicing and maintenance.
	I
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3.2.4.b
	Maintainability
	When it is necessary to displace a part in order check or remove another part, the former part shall be wired and mounted so that it can be moved without being disconnected and without causing circuit detuning or instability.
	I
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3.2.4.c
	Maintainability
	Removal of the front panel or any sub-chassis for maintenance purposes shall be accomplished without unsoldering or soldering of connections.
	I
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3.2.4.d
	Maintainability
	Replacement of air filters shall be accomplished without the shutdown of fans.
	D
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3.2.4.e
	Maintainability
	The equipment shall automatically return to normal operation when input power is restored after a power interruption.
	D
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3.2.4.f
	Maintainability
	Built-in test equipment devices shall maintain their accuracy under all operating conditions required by the specification.
	D
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3.2.4.g
	Maintainability
	Built-in test equipment devices shall be provided with connections or access for their operational checkout or calibration.
	I
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3.2.4.h
	Maintainability
	Test points and controls for adjustment shall not be located in compartments with voltage points of 300 volts or more.
	I
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3.2.4.i
	Maintainability
	All test points and controls for adjustments shall be located to preclude accidental shock to personnel engaged in normal operating or maintenance activities.
	I
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3.2.4.j
	Maintainability
	Protection shall be provided in the test point circuitry to prevent equipment damage caused by the external grounding of test points.
	D
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3.2.4.k
	Maintainability
	Provisions for testing shall be so designed that any failure of built-in-test.BIT devices will not degrade equipment operation or cause equipment shutdown unless equipment is specifically designed to shut down in case of BIT device failure.
	D
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3.2.4.l
	Maintainability
	Test points on plug-in circuit cards shall be immediately accessible inside the electronic component cabinet.
	I
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3.2.6
	Electrostatic Discharge
	No system failures or service interruptions shall occur due to electrostatic discharge to the equipment case under the following conditions:
	T
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3.2.6.a
	Electrostatic Discharge
	While in a non-operating state, when subjected to either a voltage discharge of 12kV, as stored in a 100 picofarad.pF capacitor and discharged to the case through a series impedance of 100 ohms, or a transient current with an energy content of 7.2 millijoules

.mJ.
	T
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3.2.6.b
	Electrostatic Discharge
	During operation, when subjected to either a voltage discharge of 7kV, as stored in a 100 pf capacitor and discharged to the case through a series impedance of 500 ohms, or a transient current with an energy content of 2.45 mJ.
	T
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3.3.1.1.1.a
	Dissimilar Metals
	Selection of metals for use in electronic equipment shall be made in accordance with the requirements of MIL-STD-889 (Dissimilar Metals).
	I
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3.3.1.1.1.b
	Dissimilar Metals
	Where electronic design requirements preclude the isolation of incompatible metal combinations as identified in MIL-STD-889 from one another, specific attention shall be paid to isolating the combination from exterior environments.
	I
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3.3.1.1.2.a
	Metals, Corrosion Resistance
	Metals shall be corrosion resistant or shall be coated or metallurgically processed to resist corrosion.
	I
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3.3.1.1.2.b
	Metals, Corrosion Resistance
	Materials and processes for metallic parts shall conform to applicable requirements in MILSTD-889 and MIL-HDBK-1516.
	I
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3.3.1.1.2.c
	Metals, Corrosion Resistance
	Coatings shall be selected from MIL-HDBK-1516.
	I
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3.3.1.1.2.d
	Metals, Corrosion Resistance
	Non-corrosion resistant steel alloys, except where specifically required for electronic purposes shall not be used.
	I
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3.3.1.1.2.1.a
	Corrosion-resisting Ferrous Alloys
	Austenitic corrosion-resisting steel shall be used for all structural parts which will be subjected to severe corrosive conditions, such as exposure to sea water and combustion gases.
	I
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3.3.1.1.2.1.b
	Corrosion-resisting Ferrous Alloys
	Corrosion-resisting steels shall be given a passivation treatment.
	I
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3.3.1.1.3
	Flammable Materials
	Materials used in the end item configuration shall be noncombustible or fire retardant in the most hazardous conditions of the equipment environment.
	I
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3.3.1.1.3.1.b
	Additives
	Fire deterrence shall not be achieved by use of nonpermanent additives to the basic material.
	I
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3.3.1.2.1
	Strain Relief
	Each part lead terminating at a connection point shall have allowance for strain relief to minimize tensile or shear stress.
	I
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3.3.1.2.2.a
	Painted Finish
	Metal surfaces not otherwise protected as described herein shall be painted.
	I
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3.3.1.2.2.b
	Painted Finish
	The painted surfaces shall withstand the environmental conditions defined by the equipment specification for the entire service life of the equipment without flaking, cracking, or allowing any corrosion of the underlying surface.
	A
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3.3.1.2.2.c
	Painted Finish
	Painted finish shall be in accordance with FAA-STD-001 (Color and Texture of Finishes for National Airspace System (NAS) Equipment).
	I
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3.3.1.2.2.d
	Painted Finish
	Leaded paint or paints containing isocynates and hazardous substances shall not be used.
	I
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3.3.1.2.3.a
	Cadmium Plating
	Cadmium plating shall not be used if it is in direct contact with other FAA equipment, located in confined spaces adjacent to waxes, phenolics, or other organic materials that react with the cadmium to cause growth or the formation of cadmium soaps.
	I
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3.3.1.2.3.b
	Cadmium Plating
	Cadmium plating shall not be used if the surface is subjected to wear from friction.
	I
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3.3.1.2.3.c
	Cadmium Plating
	Cadmium plating shall be in accordance with Type II, Class 1 of ASTM B766 (Standard Specification for Electrodeposited Coating of Cadmium) plating with the following

exceptions:
	I
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3.3.1.2.3.c.1
	Cadmium Plating
	Bolts, studs, washers, nuts, and articles with portions externally threaded. These parts have a minimum of class 3 thickness.
	I
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3.3.1.2.3.c.2
	Cadmium Plating
	Parts whose dimensional tolerances will not permit a class 2 thickness shall be given the maximum thickness of plating compatible with dimensional tolerances.
	I
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3.3.1.2.3.c.3
	Cadmium Plating
	Holes, recesses, internal threads, and other areas where a controlled deposit cannot be obtained normally shall not be subject to a thickness requirement.
	I
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3.3.1.2.3.c.4
	Cadmium Plating
	Corrosion-resistant internal-threaded inserts, or protective anti-seize compounds, or internal threads, shall be used where necessary in cadmium-plated parts.
	I
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3.3.1.3.1
	Batteries
	Batteries shall not be used unless specifically required to meet the equipment specification, and shall be in accordance with the following:
	I
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3.3.1.3.1.a
	Batteries
	A battery within an electronic equipment/enclosure is defined as a secondary power source or a back-up power source.
	I
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3.3.1.3.1.b
	Batteries
	Batteries shall be in accordance with applicable recognized industry standards.
	I
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3.3.1.3.1.b.1
	Batteries
	Equipment containing batteries shall be able to operate and be maintained in accordance with their formally documented procedures for a minimum of 2 years before the batteries require replacement
	A
	
	
	

	S0154 
	FAA-G-2100

3.3.1.3.1.b.2
	Batteries
	The replacement of the batteries shall not exceed 30 minutes.
	D
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3.3.1.3.1.b.3
	Batteries
	Battery back-up time shall be as specified in the System Level Specification.
	A
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3.3.1.3.1.b.4
	Batteries
	Batteries shall not leak or generate toxic, corrosive or combustible fumes.
	I
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3.3.1.3.1.c
	Batteries
	Battery compartments shall be provided in accordance with the following:
	I
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3.3.1.3.1.c.1
	Batteries
	Contain devices to firmly secure the batteries.
	I
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3.3.1.3.1.c.2
	Batteries
	Provide access for battery installation, maintenance, testing, and removal without disassembly of equipment.
	I
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3.3.1.3.1.c.3
	Batteries
	Prevent build-up from heat, gases, liquids, or chemicals released during battery operation, charging, deterioration, or rupture.
	I
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3.3.1.3.1.c.4
	Batteries
	Prevent build-up of heat, gases, liquids, or chemicals from entering the electronic

compartment.
	I
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3.3.1.3.1.d
	Batteries
	Batteries used with or assembled to microelectronics used to supply power to microelectronics shall not require a dedicated battery compartment. Non volatile RAM ICs and button-type batteries are examples of batteries not requiring a dedicated battery compartment.
	I
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3.3.1.3.1.e
	Batteries
	Connections, polarity, minimum acceptable voltage for equipment operation, nominal voltage, and type(s) of batteries required shall be marked as applicable in a prominent place on or adjacent to the battery compartment.
	I
	
	
	

	S0164 
	FAA-G-2100

3.3.1.3.2.1.a
	Selection and Application
	Circuit breakers shall be selected based on the environmental conditions specified in the System Level Specification.
	I
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3.3.1.3.2.1.b
	Selection and Application
	Circuit breakers shall be in accordance with the requirements of UL 489 (Molded-Case Circuit Breakers, Molded-Case Switches, and Circuit-Breaker Enclosures).
	I
	
	
	

	S0166 
	FAA-G-2100

3.3.1.3.2.1.c
	Selection and Application
	Each pole of all circuit breakers shall provide complete overcurrent protection by having inverse time and instantaneous tripping characteristics.
	I
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3.3.1.3.2.1.d
	Selection and Application
	Circuit breakers shall be operated by a toggle type handle and have a quick-make, quickbreak, over-center switching mechanism, operating all poles, that is mechanically trip free from the handle so that the contacts cannot be closed against short circuit currents.
	I
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3.3.1.3.2.1.e
	Selection and Application
	Circuit breakers shall be capable of manual operation to the open (off) and closed (on) conditions.
	I
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3.3.1.3.2.1.f
	Selection and Application
	Circuit breakers shall not be used as switches unless they are specifically approved and listed for switching duty.
	I
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3.3.1.3.2.1.g
	Selection and Application
	Circuit breakers operating handles shall clearly indicate, by visual or tactile means, the open (off), closed (on), and tripped states of the breaker.
	I
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3.3.1.3.2.1.h
	Selection and Application
	Equipment or system circuit breakers shall be coordinated with the circuit breaker

providing power to the equipment or system circuit breakers.
	I
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3.3.1.3.2.1.h
	Selection and Application
	The coordination shall be complete so that any overcurrent condition in the equipment or system will trip one or more equipment or system circuit breakers without tripping their power feed circuit breaker protecting the facility bus.
	A
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3.3.1.3.2.1.i
	Selection and Application
	Equipment and system circuit breakers shall provide complete continuous overcurrent protection for the load served and be unaffected by load harmonics and inrush current.
	I
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3.3.1.3.2.1.j
	Selection and Application
	Circuit breakers shall be full size units or multiples thereof.
	I
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3.3.1.3.2.1.k
	Selection and Application
	Circuit breakers shall be permanently identified as to their continuous ampere rating.
	I
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3.3.1.3.2.1.l
	Selection and Application
	Standard trip curve circuit breakers shall be used to the limits possible.
	I
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3.3.1.3.2.1.n
	Selection and Application
	Circuit breakers shall not perform the function of thermal overload relays.
	A
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3.3.1.3.3
	Electrical Connectors
	Electrical connectors shall function in the environmental conditions stated in the System Level Specification.
	I
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3.3.1.3.3.1.a
	Selection
	All electrical connectors shall be UL listed for their application and use.
	I
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3.3.1.3.3.1.b
	Selection
	Intended use information contained in the individual connector specifications shall be considered prior to making connector selections.
	I
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3.3.1.3.3.1.c
	Selection
	Contact crimp, installing, and removal tools shall be in accordance with the individual connector specifications.
	I
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3.3.1.3.3.1.c.1
	Selection
	Tools shall be selected from the FAA tools list.


	I
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3.3.1.3.3.2.a
	Connectors with Thermocouple Contacts
	All connectors used in conjunction with thermocouples shall have their contact materials identified by one of the following methods:
	I
	
	
	

	S0184 
	FAA-G-2100

3.3.1.3.3.2.a.1
	Connectors …
	Nameplate securely attached to each connector half or mounted on the panel mounted receptacles.
	I
	
	
	

	S0185 
	FAA-G-2100

3.3.1.3.3.2.a.2
	Connectors…
	By means of insulation sleeving or other markers designed for attachment around wire bundles.
	I
	
	
	

	S0186 
	FAA-G-2100

3.3.1.3.3.2.b
	Connectors…
	Markers shall be attached adjacent to the plug.
	I
	
	
	

	S0187 
	FAA-G-2100

3.3.1.3.3.2.c
	Connectors …
	Contact materials shall be identified with abbreviations in accordance with Table II.
	I
	
	
	

	S0188 
	FAA-G-2100

3.3.1.3.3.3.a
	Power Connectors
	All power connectors shall be in accordance with NEMA standards.
	I
	
	
	

	S0189 
	FAA-G-2100

3.3.1.3.3.3.b
	Power Connectors
	Polarized connectors are required and shall be used to ensure safety of equipment and personnel.
	I
	
	
	

	S0190 
	FAA-G-2100

3.3.1.3.3.4.a
	Protective Measures
	All unmated connectors shall be protected with metal or plastic caps or otherwise suitably protected during maintenance, storage and shipment.
	I
	
	
	

	S0191 
	FAA-G-2100

3.3.1.3.3.4.b
	Protective Measures
	Unmated connectors with exposed contacts which may contain electrically hot circuits shall be covered with moisture-proof and vapor-proof caps.
	I
	
	
	

	S0192 
	FAA-G-2100

3.3.1.3.3.4.c
	Protective Measures
	Protective caps shall remain linked to the equipment when not in active use.
	I
	
	
	

	S0193 
	FAA-G-2100

3.3.1.3.4.1.a
	Selection
	Fusing shall be coordinated so that fuses in branch circuits will open before the fuses in the main circuit
	A
	
	
	

	S0194 
	FAA-G-2100

3.3.1.3.4.1.b
	Selection
	Fuses shall not perform the function of thermal overload relay devices.
	A
	
	
	

	S0195 
	FAA-G-2100

3.3.1.3.4.1.c
	Selection
	Fuse ratings shall be compatible with both starting and operating currents.
	A
	
	
	

	S0196 
	FAA-G-2100

3.3.1.3.4.1.d
	Selection
	Each individual fuse shall be replaceable in 5 minutes.
	D
	
	
	

	S0197 
	FAA-G-2100

3.3.1.3.4.1.e
	Selection
	Connections to extractor post type fuse holders shall be such that the load is connected to the fuse terminal which terminates in the removable cap assembly.
	I
	
	
	

	S0198 
	FAA-G-2100

3.3.1.3.4.1.f
	Selection
	Fuses shall have a minimum interrupting capacity of 10,000 A when used in any AC line whose voltage exceeds 100V.
	I
	
	
	

	S0199 
	FAA-G-2100

3.3.1.3.5.a
	Indicating Meters
	Meter accuracy shall be no less than ten percent (10%) of the parameter measured.
	I
	
	
	

	S0200 
	FAA-G-2100

3.3.1.3.5.a.1
	Indicating Meters
	Analog meters shall indicate normal conditions using the upper half of their scale.
	I
	
	
	

	S0201 
	FAA-G-2100

3.3.1.3.5.a.2
	Indicating Meters
	Digital meters shall indicate normal in the approximate center of their range.
	I
	
	
	

	S0202 
	FAA-G-2100

3.3.1.3.5.b
	Indicating Meters
	Meters used for calibration shall have accuracy, and display of reading, at least ten (10) times more accurate than the value being calibrated.
	I
	
	
	

	S0203 
	FAA-G-2100

3.3.1.3.6
	Printed Wiring Board Modification
	Modifications to printed wiring boards such as the use of cuts and/or jumpers or any other changes shall require FAA approval.
	I
	
	
	

	S0204 
	FAA-G-2100

3.3.1.3.7.a
	Conformal Coating of Printed Circuit Boards
	Printed circuit boards exposed to extreme environmental conditions as defined in the System Level Specification shall have conformal coating.
	I
	
	
	

	S0205 
	FAA-G-2100

3.3.1.3.7.b
	Conformal Coating of Printed Circuit Boards
	When conformal coating is required, coating material shall conform to ANSI/IPC CC-830 (Electrical Insulating Compound for Printing Board Assemblies, Qualifications and

Performance of).
	I
	
	
	

	S0206 
	FAA-G-2100

3.3.1.3.8.a
	Electromagnetic Shielding
	Magnetically sensitive devices shall be shielded to control the effects of electromagnetic fields.
	I
	
	
	

	S0207 
	FAA-G-2100

3.3.1.3.8.b
	Electromagnetic Shielding
	Such devices shall be protected to ensure that their performance will not be degraded beyond equipment specification limits, by fields external to the equipment, nor produce emissions in excess of the specified operating limits per commercial specification as appropriate to the environment.
	I
	
	
	

	S0208 
	FAA-G-2100

3.3.1.3.8.c
	Electromagnetic Shielding
	Shielding shall be in accordance with FAA-STD-020 Section 3.10.
	I
	
	
	

	S0209 
	FAA-G-2100

3.3.1.3.9
	Switches
	Switches shall maintain their indicated state, i.e., open or closed, when subjected to any accidental force on the switch or the switch mounting equivalent to a 10g acceleration of either switch or mounting.
	A
	
	
	

	S0210 
	FAA-G-2100

3.3.1.3.10
	Wiring
	The selection, application, and wiring practices for cable and wire shall be in accordance with the following subparagraphs:
	I
	
	
	

	S0211 
	FAA-G-2100

3.3.1.3.10.1
	Clearance and Leakage.creepage Distances
	Clearance between solder connections or bare conductors.such as terminal strips, stand-offs, or similar connections, shall not allow accidental contact occurring between adjacent connections when subject to service conditions specified in the equipment specification..For electrical clearance and leakage distances, see Table III.
	I
	
	
	

	S0212 
	FAA-G-2100

3.3.1.3.10.2.a
	Marking
	All signal, control, and power wiring shall be uniquely identified to and within the enclosure

along the wire and at each termination by either permanent, insulation markings or by heat shrink labels.
	I
	
	
	

	S0213 
	FAA-G-2100

3.3.1.3.10.2.b
	Marking
	Marking/labeling of the wiring shall occur at structural penetrations and at every 20 feet of wiring.
	I
	
	
	

	S0214 
	FAA-G-2100

3.3.1.3.10.3.a
	Wiring Protection
	The wiring shall be secured and protected against chafing due to vibration or movement (such as slide out racks or drawers).
	I
	
	
	

	S0215 
	FAA-G-2100

3.3.1.3.10.3.b
	Wiring Protection
	Wiring to pullout drawers shall employ cable retractors to protect the equipment.
	I
	
	
	

	S0216 
	FAA-G-2100

3.3.1.3.10.3.c
	Wiring Protection
	When clamping is used, the cable shall not be degraded.
	I
	
	
	

	S0217 
	FAA-G-2100

3.3.1.3.10.4
	Insulation Cold Flow
	For insulated wire susceptible to cold flow, care shall be exercised so there will be no cold flow of the insulation.
	I
	
	
	

	S0218 
	FAA-G-2100

3.3.1.3.10.5
	Cable Ducts
	Where cable ducts are employed, provisions shall be made for the removal of any wire that may become faulty.
	I
	
	
	

	S0219 
	FAA-G-2100

3.3.1.3.10.6
	Bend Radius
	The bend radius of wire and cable shall not be less than five.5 times the cable diameter to avoid establishing a permanent set in the cable.
	I
	
	
	

	S0220 
	FAA-G-2100

3.3.1.3.10.7.a
	Sleeving
	Flexible plastic sleeving, nonflammable, self-extinguishing, or flame retardant shall be used on cables subject to flexing, such as panel door cables.
	I
	
	
	

	S0221 
	FAA-G-2100

3.3.1.3.10.7.b
	Sleeving
	The sleeving shall be secured under cable clamps at each end.
	I
	
	
	

	S0222 
	FAA-G-2100

3.3.1.3.10.7.c
	Sleeving
	The cable shall be formed and secured so the cable will not be subject to abrasion in its normal flexing motion.
	I
	
	
	

	S0223 
	FAA-G-2100

3.3.1.3.10.7.c
	Sleeving
	In cases where abrasion cannot be avoided, additional protection shall be provided.
	I
	
	
	

	S0224 
	FAA-G-2100

3.3.1.3.10.8.a
	Panel Door Cables
	Wiring to parts on a hinged door shall be contained in a minimum number of cables, arranged to flex without becoming damaged when the door is opened and closed.
	I
	
	
	

	S0225 
	FAA-G-2100

3.3.1.3.10.8.b
	Panel Door Cables
	Cabling shall be arranged in such a way to maintain access to the equipment.
	I
	
	
	

	S0226 
	FAA-G-2100

3.3.1.3.10.9.a
	Through Hole Protection


	Whenever wires are run through openings in metal partitions, shields, and the like, which are less than 1/8 inch in thickness, the holes shall be equipped with suitable mechanical protection (grommet) or insulation.
	I
	
	
	

	S0227 
	FAA-G-2100

3.3.1.3.10.9.b
	Through Hole Protection


	Openings in panels 1/8 inch or more in thickness shall have either grommets or the edges of the openings rounded to a minimum radius of 1/16 inch.
	I
	
	
	

	S0228 
	FAA-G-2100

3.3.1.3.10.9.c
	Through Hole Protection


	Grommets for wires operating at RF potentials exceeding 500Vrms shall be of ceramic or plastic material of suitable dielectric strength, except for coaxial cables which have outside protection, where rubber or neoprene is acceptable.
	I
	
	
	

	S0229 
	FAA-G-2100

3.3.1.3.10.10.a
	Wiring Arrangement
	All wiring shall be arranged in a manner to allow access to and maintenance of all components.
	I
	
	
	

	S0230 
	FAA-G-2100

3.3.1.3.10.10.b
	Wiring Arrangement
	Signal, data, control, and other low power conductors shall not be placed adjacent to line power conductors.
	I
	
	
	

	S0231 
	FAA-G-2100

3.3.1.3.10.10.c
	Wiring Arrangement
	Materials used for lacing, binding, sleeving, and strapping shall be compatible with the conductor or cable insulation or jacket,
	I
	
	
	

	S0232 
	FAA-G-2100

3.3.1.3.10.10.c
	Wiring Arrangement
	and shall meet the same flame retardant and self-extinguishing requirements.
	I
	
	
	

	S0233 
	FAA-G-2100

3.3.1.3.10.10.d
	Wiring Arrangement
	Wiring shall be arranged to permit bundling or permanently mounted in cable ducts.
	I
	
	
	

	S0234 
	FAA-G-2100

3.3.1.3.10.11
	Slack
	Discretely terminated wires and cables shall be as short as practicable, except that sufficient slack shall be provided to:
	I
	
	
	

	S0235 
	FAA-G-2100

3.3.1.3.10.11.a
	Slack
	Prevent stress on cable forms, wires, and connections, including connections to support parts resiliently.
	I
	
	
	

	S0236 
	FAA-G-2100

3.3.1.3.10.11.b
	Slack
	Allow replacement of end terminations/connectors without disconnecting other parts.
	I
	
	
	

	S0237 
	FAA-G-2100

3.3.1.3.10.11.c
	Slack
	Facilitate field repair of broken or cut wires.
	I
	
	
	

	S0238 
	FAA-G-2100

3.3.1.3.10.11.d
	Slack
	Permit units in drawers and slide out racks to be pulled out to the limit of the slide and rotated (if rotatable) or support travel without breaking connections.
	I
	
	
	

	S0239 
	FAA-G-2100

3.3.1.3.10.11.e
	Slack
	When drawers or racks are fully extended and rotated (if rotatable), the cable bend radius shall not be less than three (3) times the cable assembly diameter.
	I
	
	
	

	S0240 
	FAA-G-2100

3.3.1.3.10.11.f
	Slack
	When flat molded cable assemblies are used, the bend radius shall not be less than ten (10) times the cable assembly thickness.
	I
	
	
	

	S0241 
	FAA-G-2100

3.3.1.3.10.11.g
	Slack
	Ensure freedom of motion of contacts or terminals normally intended to have a degree of movement.i.e., floating contacts in connectors.
	I
	
	
	

	S0242 
	FAA-G-2100

3.3.1.3.10.11.h
	Slack
	The only exceptions to this provision are cases where RF leads must be as short as possible for electrical reasons and when fixed path rotating is specified or the amount of slack is limited by space available as occurs in automatic machine wire panels and multi-pin connectors.
	I
	
	
	

	S0243 
	FAA-G-2100

3.3.1.3.10.12 
	Wiring in Terminal Boxes
	Wiring and cables in terminal boxes shall be fanned out to identify terminals for check purposes if test points for required maintenance information are not provided.
	I
	
	
	

	S0244 
	FAA-G-2100

3.3.1.3.10.13
	Entrance Cabling and Wiring
	Wiring from cable entrances to terminal boards, plugs, jacks, and similar devices shall be harnessed and clamped or supported in a cable duct.
	I
	
	
	

	S0245 
	FAA-G-2100

3.3.1.3.10.14.b
	Wire
	Wire shall be continuous from point of origin, on a discrete device or terminal, to the point of destination, on a discrete device or terminal.
	I
	
	
	

	S0246 
	FAA-G-2100

3.3.1.3.10.15.a
	Support
	Wire and cable shall be supported and secured to prevent stress on the conductors and terminals and change in position of the wire or cable during and after subjection of the equipment to specified service conditions, or after service or repair of the equipment in a normal manner.
	I
	
	
	

	S0247 
	FAA-G-2100

3.3.1.3.10.15.c
	Support
	Twine or tape shall not be used for securing wire and cable.
	I
	
	
	

	S0248 
	FAA-G-2100

3.3.1.3.10.16
	Conductor’s Insulation Sleeving
	Insulation sleeving of conductors shall be UL listed for the application.
	I
	
	
	

	S0249 
	FAA-G-2100

3.3.1.3.10.17.a
	Fungus Protection
	Fungus protection shall be provided based on the environmental conditions required by the System Level Specification
	I
	
	
	

	S0250 
	FAA-G-2100

3.3.1.3.10.17.b
	Fungus Protection
	Prior to attachment of terminals to prepared lengths of cables containing materials that will support fungus, the ends shall be protected against entrance of moisture and fungus by treatment with a fungicidal varnish conforming to ASTM D295 (Standard Test Methods for

Varnished Cotton Fabrics Used for Electrical Insulation) and ASTM D3955 (Standard Specification for Electrical Insulating Varnishes) and in accordance with MIL-T-152B(2).
	I
	
	
	

	S0251 
	FAA-G-2100

3.3.1.3.10.18
	Aluminum Conductors
	Aluminum conductors shall not be used for interconnections between LRUs.
	I
	
	
	

	S0252 
	FAA-G-2100

3.3.1.3.10.19
	Termination of Signal and Control Wiring
	All external signal and control wiring entering the equipment shall be terminated with a connector.
	I
	
	
	

	S0253 
	FAA-G-2100

3.3.1.3.10.20
	Fiber Optics
	Use of fiber optics shall be in accordance with FAA-STD-049 (Fiber Optics Standard for Telecommunications Systems and Equipment).
	I
	
	
	

	S0254 
	FAA-G-2100

3.3.1.4.1.1.a
	Bearing Lubricant
	Adequate lubricant shall be provided either within the bearing or externally in the form of oil reservoirs or grease re-lubrication facilities except as noted herein.
	I
	
	
	

	S0255 
	FAA-G-2100

3.3.1.4.1.1.b
	Bearing Lubricant
	Where lubricant replenishment is required, precautions shall be taken to prevent purged or lost lubricant from entering and adversely affecting the operation of the equipment.
	I
	
	
	

	S0256 
	FAA-G-2100

3.3.1.4.1.1.c
	Bearing Lubricant
	Where bearings coated with preservative are installed in closed housings, the preservative shall be compatible with the lubricant used in the assembly.
	I
	
	
	

	S0257 
	FAA-G-2100

3.3.1.4.1.2
	Seals and Shields
	All rolling element bearings shall be protected by seals or shields on the bearing or installed in housings which provide shielding to prevent foreign matter from entering the bearing.
	I
	
	
	

	S0258 
	FAA-G-2100

3.3.1.4.1.6
	Alignment
	Bearings shall be located to ensure proper shaft alignment and support.
	I
	
	
	

	S0259 
	FAA-G-2100

3.3.1.4.3
	Fastener Hardware
	Fastener hardware shall be in accordance with the following subparagraphs:
	I
	
	
	

	S0260 
	FAA-G-2100

3.3.1.4.3.1.a
	General
	Fasteners shall be able to be removed and installed without damage to hardware.
	D
	
	
	

	S0261 
	FAA-G-2100

3.3.1.4.3.1.b
	General
	Fasteners shall remain secure when exposed to equipment operational and environmental stresses.
	A
	
	
	

	S0262 
	FAA-G-2100

3.3.1.4.3.1.c
	General
	Except for those items designed to be affixed with one fastener, parts shall be secured so failure of a single fastener will not free the part completely.
	I
	
	
	

	S0263 
	FAA-G-2100

3.3.1.4.3.1.d
	General
	Friction between mating surfaces shall not be employed as the sole means of preventing fixed parts from rotating or shifting.
	I
	
	
	

	S0264 
	FAA-G-2100

3.3.1.4.3.1.e
	General
	Fasteners shall be selected to minimize the number of standard tools used during maintenance.
	I
	
	
	

	S0265 
	FAA-G-2100

3.3.1.4.4
	Special Tools
	Special tools shall be capable of performing the required functions throughout the life of the equipment they support.
	I
	
	
	

	S0266 
	FAA-G-2100

3.3.1.5.1
	Glass
	All glass used in the equipment, except for cathode ray tubes, shall be of the shatterproof type and appropriate for the specified environmental condition.
	I
	
	
	

	S0267 
	FAA-G-2100

3.3.1.5.2.1
	One Horsepower and Larger
	All electric motors one horsepower or larger shall:
	I
	
	
	

	S0268 
	FAA-G-2100

3.3.1.5.2.1.a
	One Horsepower and Larger
	Be NEMA Design B rating, Class H insulation, and NEMA Design E rated.
	I
	
	
	

	S0269 
	FAA-G-2100

3.3.1.5.2.1.b
	One Horsepower and Larger
	Have permanently lubricated ball bearings.
	I
	
	
	

	S0270 
	FAA-G-2100

3.3.1.5.2.1.c
	One Horsepower and Larger
	Open drip-proof frame if installed indoors in a clean and dry environment.
	I
	
	
	

	S0271 
	FAA-G-2100

3.3.1.5.2.1.d
	One Horsepower and Larger
	Totally enclosed, fan cooled.TEFC frame if installed in a dusty or outdoor environment.
	I
	
	
	

	S0272 
	FAA-G-2100

3.3.1.5.2.1.e
	One Horsepower and Larger
	Epoxy encapsulated windings if specified by the system level specification.
	I
	
	
	

	S0273 
	FAA-G-2100

3.3.1.5.2.1.f
	One Horsepower and Larger
	Cycled or switched by a contactor and equipped with thermal overload relay protection for each phase.
	I
	
	
	

	S0274 
	FAA-G-2100

3.3.1.5.2.1.g
	One Horsepower and Larger
	Either single-phase 230V rated for 3-wire 120/240 applications or 208V, 3 phase.
	I
	
	
	

	S0275 
	FAA-G-2100

3.3.1.5.2.1.h
	One Horsepower and Larger
	If the system or equipment in which the motor is used is a single phase, nominal 115V system, single phase 115V motors whose full load current does not exceed 16A are permitted.
	I
	
	
	

	S0276 
	FAA-G-2100

3.3.1.5.2.2
	Fractional Horsepower (less than one horsepower)
	All electric fractional horsepower motors shall:
	I
	
	
	

	S0277 
	FAA-G-2100

3.3.1.5.2.2.a
	Fractional Horsepower…
	Be single phase, appropriate voltage for the equipment or system, but less than 16 amperes full load in any case.
	I
	
	
	

	S0278 
	FAA-G-2100

3.3.1.5.2.2.b
	Fractional Horsepower…
	Have permanently lubricated ball bearings.
	I
	
	
	

	S0279 
	FAA-G-2100

3.3.1.5.2.2.c
	Fractional Horsepower…
	Be NEMA Design-E rated energy efficient rated when available as a standard catalog item.
	I
	
	
	

	S0280 
	FAA-G-2100

3.3.1.5.2.2.d
	Fractional Horsepower…
	Be protected from overload with a device embedded in their windings or mounted in the motor that interrupts power to the windings when an over temperature condition is detected.
	I
	
	
	

	S0281 
	FAA-G-2100

3.3.1.5.2.2.e
	Fractional Horsepower…
	Be of open frame construction for clean and dry applications.
	I
	
	
	

	S0282 
	FAA-G-2100

3.3.1.5.2.2.f
	Fractional Horsepower…
	Be a totally enclosed frame construction for all other applications.
	I
	
	
	

	S0283 
	FAA-G-2100

3.3.1.5.2.2.g
	Fractional Horsepower…
	Fractional Horsepower Motors that are part of a UL approved device or equipment item are exempt from any other requirement.
	I
	
	
	

	S0284 
	FAA-G-2100

3.3.1.5.2.3
	Ventilating Fan Motors
	All ventilating fan motors (commonly called pancake type) shall:
	I
	
	
	

	S0285 
	FAA-G-2100

3.3.1.5.2.3.a
	Ventilating Fan Motors
	Be ball bearing.
	I
	
	
	

	S0286 
	FAA-G-2100

3.3.1.5.2.3.b
	Ventilating Fan Motors
	Not be required to have overload protection if they are of inherently safe construction i.e., can be continuously energized with their rotation blocked.
	I
	
	
	

	S0287 
	FAA-G-2100

3.3.1.5.2.3.c
	Ventilating Fan Motors
	Not be required to be energy efficient.


	I
	
	
	

	S0288 
	FAA-G-2100

3.3.1.5.2.3.d
	Ventilating Fan Motors
	Be of any frame construction type.
	I
	
	
	

	S0289 
	FAA-G-2100

3.3.2.a
	Electromagnetic Compatibility
	All radar and RF transmitting equipment shall meet the applicable technical standards specified in the 47CFR300 (Telecommunications, Federal Communications Commission,

Part 300, National Telecommunications and Information Administration Manual of Regulations and Procedures for Radio Frequency Management (NTIA Manual)), hereafter referred to as the NTIA Manual.
	I
	
	
	

	S0290 
	FAA-G-2100

3.3.2.b
	Electromagnetic Compatibility
	Equipment shall meet the appropriate Federal Communications Commission (FCC) authorizations as defined in 47CFR2 (Telecommunications, Federal Communications Commission, Part 2 Frequency Allocations and Radio Treaty Matters: General Rules and Regulations) and 47CFR15 (Telecommunications, Federal Communications Commission, Part 15, Radio Frequency Devices) of the FCC Rules and Regulations.
	I
	
	
	

	S0291 
	FAA-G-2100

3.3.2.c
	Electromagnetic Compatibility
	The electromagnetic compatibility requirements shall be as indicated for Ground, Navy in Table V (Requirements Matrix) of MIL-STD-461E (Electromagnetic Emission and Susceptibility Requirements for the Control of Electro-magnetic Interference) and defined in the appropriate sections of MIL-STD-461E.
	I
	
	
	

	S0292 
	FAA-G-2100

3.3.2.d
	Electromagnetic Compatibility
	All equipment designed for interface and connections to public or private switched telephone networks, shall meet the requirements of 47CFR68 (Telecommunications, Federal Communications Commission, Part 68, Connection of Terminal Equipment to the Telephone Network) of the FCC Rules and Regulations.
	I
	
	
	

	S0293 
	FAA-G-2100

3.3.3.1.a
	Nameplates
	Each subsystem shall have one or more nameplates determined by the equipment

configuration.
	I
	
	
	

	S0294 
	FAA-G-2100

3.3.3.1.b
	Nameplates
	Each nameplate shall be in accordance with Figure 3.
	I
	
	
	

	S0295 
	FAA-G-2100

3.3.3.1.c
	Nameplates
	Nameplates shall be attached by removable 4-40 pan-head screws.
	I
	
	
	

	S0296 
	FAA-G-2100

3.3.3.1.1.a
	Equipment Titles
	Unless specifically set forth in the equipment specification, titles and type designations shall

be approved by the Government.
	I
	
	
	

	S0297 
	FAA-G-2100

3.3.3.1.1.b
	Equipment Titles
	The titles of the equipment specifications shall not be assumed to be the correct equipment titles for use on the nameplates.
	I
	
	
	

	S0298 
	FAA-G-2100

3.3.3.1.2.a
	Serial Numbers
	Serial numbers shall start with one (1) for each equipment unit having an individual nameplate and continue consecutively up to the total number of such equipment units required.
	I
	
	
	

	S0299 
	FAA-G-2100

3.3.3.1.2.b
	Serial Numbers
	Serial numbers for a given part number shall not be duplicated or reassigned.
	I
	
	
	

	S0300 
	FAA-G-2100

3.3.3.2.a
	Marking
	A marking shall be permanent and legible during normal operation and maintenance usage.
	I
	
	
	

	S0301 
	FAA-G-2100

3.3.3.2.b
	Marking
	A marking shall be as specified in ANSI/IEEE-200.IEEE Standard Reference Designations for Electrical and Electronics Parts and Equipment.
	I
	
	
	

	S0302 
	FAA-G-2100

3.3.3.2.1
	Visibility of Parts Labels
	All LRU parts which have labels or markings identifying data or ratings, shall be mounted so that the data is visible to maintenance personnel without the necessity for disassembly of parts or of adjacent functional or structural parts.
	I
	
	
	

	S0303 
	FAA-G-2100

3.3.3.2.1.1
	Fuse Positions
	All fuse positions shall be marked with the rated current capacity of the fuse to be employed therein and approved by the FAA.
	I
	
	
	

	S0304 
	FAA-G-2100

3.3.3.2.1.2
	Terminal Strips, Blocks, and Wafer Switches
	All terminal strips, blocks and wafer switches shall be identified.
	I
	
	
	

	S0305 
	FAA-G-2100

3.3.3.2.1.3.a
	Controls and Indicating Devices
	Markings shall be provided on the front of each exterior and interior panel and panel door, and also on control-mounting surfaces of each chassis, sub-panel, etc., to clearly designate the functions and operations of all controls, fuses, and indicating devices mounted thereon,

protruding, or available through access holes therein.
	I
	
	
	

	S0306 
	FAA-G-2100

3.3.3.2.1.3.b
	Controls and Indicating Devices
	All markings shall be located on the panel or chassis in correct relationship to the respective designated items.
	I
	
	
	

	S0307 
	FAA-G-2100

3.3.4
	Interchangeability
	Items shall be interchangeable in form, fit, and function without mechanical adjustment.
	I
	
	
	

	S0308 
	FAA-G-2100

3.3.5.a
	Personnel Safety and Health
	Equipment shall be constructed with safe clearances, workspaces and other safety factors per NFPA Code 70.
	I
	
	
	

	S0309 
	FAA-G-2100

3.3.5.b
	Personnel Safety and Health
	To ensure personnel safety, the equipment shall be equipped to be anchored and remain in place during a seismic occurrence as stated in the National Earthquake Hazards Reduction

Program (NEHRP) FEMA Publication 302 Section 6.3.
	A
	
	
	

	S0310 
	FAA-G-2100

3.3.5.c
	Personnel Safety and Health
	Equipment design shall provide for personnel safety in accordance with Table 2 of ANSI/IEEE C95.1-1991, Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz.
	T
	
	
	

	S0311 
	FAA-G-2100

3.3.5.d
	Personnel Safety and Health
	Equipment shall be in accordance with UL 1950 (Safety of Information Technology Equipment).
	I
	
	
	

	S0312 
	FAA-G-2100

3.3.5.e
	Personnel Safety and Health
	Personnel shall be protected from harm of moving parts when replacing filters.
	I
	
	
	

	S0313 
	FAA-G-2100

3.3.5.f
	Personnel Safety and Health
	Personnel shall be protected from injury by sharp edges of equipment or cabinets during maintenance.
	I
	
	
	

	S0314 
	FAA-G-2100

3.3.5.1.a
	Electrical Safety 
	A means shall be provided to protect personnel from accidental contact with voltages in excess of 30Vrms or DC during normal operations or maintenance of the equipment.
	I
	
	
	

	S0315 
	FAA-G-2100

3.3.5.1.a.1
	Electrical Safety 
	After power to the equipment is turned off, the equipment shall discharge all potential stored power within 2 seconds.
	T
	
	
	

	S0316 
	FAA-G-2100

3.3.5.1.a.2
	Electrical Safety 
	Personnel shall be protected from circuits greater than 21mA AC and 80mA DC.
	I
	
	
	

	S0317 
	FAA-G-2100

3.3.5.1.b
	Electrical Safety 
	The power input side of the switch and the incoming power line connections shall be given physical protection against accidental contact.
	I
	
	
	

	S0318 
	FAA-G-2100

3.3.5.1.1.a
	Ground Potential
	The design and construction of the equipment shall ensure that all external parts, surfaces, and shields, exclusive of antenna and transmission line terminals, are at ground potential at all times during normal operation.
	I
	
	
	

	S0319 
	FAA-G-2100

3.3.5.1.1.b
	Ground Potential
	Any external or interconnecting cable, where a ground is part of the circuit, shall carry a ground wire in the cable terminated at both ends in the same manner as the other conductors.
	I
	
	
	

	S0320 
	FAA-G-2100

3.3.5.1.1.c
	Ground Potential
	In no case, except with coaxial cables, shall the shield be depended upon for a current-carrying ground connection.
	I
	
	
	

	S0321 
	FAA-G-2100

3.3.5.1.1.d
	Ground Potential
	Antenna and transmission line terminals shall be at ground potential, except for radio frequency.RF energy on their external surfaces.
	I
	
	
	

	S0322 
	FAA-G-2100

3.3.5.1.1.e
	Ground Potential
	Plugs and convenience outlets for use with metal cased portable tools and equipment shall have provisions for automatically grounding the metal frame or case of tools and equipment when the plug is mated with receptacle, and the grounding pin shall make first, break last.
	I
	
	
	

	S0323 
	FAA-G-2100

3.3.5.1.1.f
	Ground Potential
	All outer metal cases of components shall be at ground potential or covered by an external casing made of insulating material.
	I
	
	
	

	S0324 
	FAA-G-2100

3.3.5.1.1.g
	Ground Potential
	The external casing shall enclose the original case on all sides except the terminal sides.
	I
	
	
	

	S0325 
	FAA-G-2100

3.3.5.1.1.h
	Ground Potential
	A point on the electrically conductive chassis or equipment frame shall serve as the common tie point for the static or power ground.
	I
	
	
	

	S0326 
	FAA-G-2100

3.3.5.1.2.a
	Hinged or Slide Mounted Panels and Doors
	Hinges or slides are not considered adequate grounding paths, therefore doors and panels with hinges or slides shall be grounded by use of a flexible ground strap in accordance with FAA-STD-019.
	I
	
	
	

	S0327 
	FAA-G-2100

3.3.5.1.2.b
	Hinged or Slide Mounted Panels and Doors
	A ground shall be considered satisfactory if the electrical connection between the door or panel and the system tie point exhibits a resistance of 0.1 ohm or less and has sufficient capacity to ensure the reliable and immediate tripping of equipment over-current protection devices.
	T
	
	
	

	S0328 
	FAA-G-2100

3.3.5.1.3.a
	Shielding
	Except where a conflict with grounding requirements would be created, shielding on wire or cable shall be grounded to the chassis or frame.
	I
	
	
	

	S0329 
	FAA-G-2100

3.3.5.1.3.b
	Shielding
	The shielding shall be at a sufficient distance from exposed conductors to prevent shorting or arcing between the conductor and the shielding under normal operating conditions and worst case environmental conditions.
	I
	
	
	

	S0330 
	FAA-G-2100

3.3.5.1.4 
	Bonding in Hazardous Areas
	Electronic equipment that is to be installed in areas where explosive or fire hazards exist shall be bonded in accordance with NFPA 70 and FAA-STD-019.
	I
	
	
	

	S0331 
	FAA-G-2100

3.3.5.1.5
	Guarding of Radio Frequency.RF Voltages
	Transmitter output terminals, antennas and other devices that carry sufficient RF voltage that may burn or injure personnel shall be protected from accidental contact.
	I
	
	
	

	S0332 
	FAA-G-2100

3.3.5.1.6
	Interlocks
	Interlocks shall conform to the following:
	
	
	
	

	S0333 
	FAA-G-2100

3.3.5.1.6.a
	Interlocks
	No interlocks are required when all potentials in excess of 70 volts are completely protected with guards or barriers to prevent accidental contact under all conditions of operation or any level of maintenance.
	I
	
	
	

	S0334 
	FAA-G-2100

3.3.5.1.6.b
	Interlocks
	Interlocks are required when voltages between 70 and 500 volts are exposed when the access door, cover or plate is opened.
	I
	
	
	

	S0335 
	FAA-G-2100

3.3.5.1.6.c
	Interlocks
	Bypassable interlock switches shall be momentary action (spring-return) switches marked "INTERLOCK BYPASS" and are provided to allow interlocked access doors and covers to be opened with a manual latch for "on" position to be operated in the exposed interlock switch, without removing power from the equipment.
	I/D
	
	
	

	S0336 
	FAA-G-2100

3.3.5.1.6.d
	Interlocks
	Bypassable interlocks are allowed internal voltages that may be unguarded only if they are not exposed during direct support or operator maintenance.
	I
	
	
	

	S0337 
	FAA-G-2100

3.3.5.1.6.e
	Interlocks
	The bypass switches shall be located so that one person can operate the switch, open the door or cover, and set the manual latch.
	I/D
	
	
	

	S0338 
	FAA-G-2100

3.3.5.1.6.f
	Interlocks
	Non-bypassable interlocks are required for access doors, covers and panels when the voltage accessible or exposed exceeds 500V and the current available exceeds 100mA AC or 160mA DC.
	I
	
	
	

	S0339 
	FAA-G-2100

3.3.5.1.8.a
	Meter Safety
	Meters shall have provisions for overload bypass, or alternate protection to eliminate high voltage potential or current at the terminals in the event of meter failure
	I
	
	
	

	S0340 
	FAA-G-2100

3.3.5.1.8.b
	Meter Safety
	In addition, meters shall be provided with protection so that not over 1500V, maximum peak value, shall exist between any terminal of each meter and the metal panel on which it is mounted in the equipment.
	I
	
	
	

	S0341 
	FAA-G-2100

3.3.5.1.9.a
	High Voltage Protection
	Assemblies operating at potentials in excess of 500V shall be completely enclosed from the remainder of the assembly and interlocked in accordance with the requirements herein.
	I
	
	
	

	S0342 
	FAA-G-2100

3.3.5.1.9.c
	High Voltage Protection
	When the operation or maintenance of equipment is employing potentials in the excess of 300V peak, the equipment shall be provided with test points so these voltages can be measured at a relatively low potential level, but in no case shall the potential exceed 300V peak relative to ground.
	I
	
	
	

	S0343 
	FAA-G-2100

3.3.5.1.9.d
	High Voltage Protection
	Test points with voltages above 30V shall have the conducting material recessed at a distance no less than the diameter of the probe hole and a minimum of 0.06 inch.
	I
	
	
	

	S0344 
	FAA-G-2100

3.3.5.1.9.e
	High Voltage Protection
	If a voltage divider is used, the voltage divider resistance between the test point and ground must consist of at least two equally valued resistors in parallel.
	I
	
	
	

	S0345 
	FAA-G-2100

3.3.5.1.9.f
	High Voltage Protection
	Full details shall be given in the instruction book or maintenance manual as to the method used in the equipment to obtain the voltage at the test points.
	I
	
	
	

	S0346 
	FAA-G-2100

3.3.5.1.10
	High Current Protection
	All power buses supplying 25A or over shall be protected against accidental short circuiting by tools, jewelry, or removable conductive assemblies.
	I
	
	
	

	S0347 
	FAA-G-2100

3.3.5.1.11.a
	Discharging Devices
	Discharging devices shall be provided to discharge high voltage circuits and capacitors unless they discharge to 30V within two seconds or less after power removal.
	I
	
	
	

	S0348 
	FAA-G-2100

3.3.5.1.11.b
	Discharging Devices
	These protective devices shall be positive acting, highly reliable, and shall actuate automatically when the case or rack is opened.
	I
	
	
	

	S0349 
	FAA-G-2100

3.3.5.1.11.c
	Discharging Devices
	Shorting bars shall be actuated either by mechanical release or by an electrical solenoid when the door or cover is open.
	I
	
	
	

	S0350 
	FAA-G-2100

3.3.5.1.11.d
	Discharging Devices
	When resistive bleeder networks are used to discharge capacitors, the bleeder network shall consist of at least two equal valued resistors in parallel.
	I
	
	
	

	S0351 
	FAA-G-2100

3.3.5.1.11.e
	Discharging Devices
	The particular discharging device that is chosen must ensure that the capacitor is discharged to 30Vor less within two seconds.
	I
	
	
	

	S0352 
	FAA-G-2100

3.3.5.1.12.a
	Electrical Connectors
	The design of the connector shall be such that the operator is not exposed to electrical shock or burns when normal disconnection methods are used.
	I
	
	
	

	S0353 
	FAA-G-2100

3.3.5.1.12.b
	Electrical Connectors
	Exposed pin contacts shall not be energized (hot) after being disconnected from the socket contacts.
	I
	
	
	

	S0354 
	FAA-G-2100

3.3.5.4.a
	Mechanical Hazards
	Rack mounted equipment shall be located to prevent the enclosure from tipping over.
	I
	
	
	

	S0355 
	FAA-G-2100

3.3.5.4.b
	Mechanical Hazards
	Suitable protection shall be provided to prevent contact with moving mechanical parts such as gears, fans, and belts when the equipment is operating.
	I
	
	
	

	S0356 
	FAA-G-2100

3.3.5.4.c
	Mechanical Hazards
	Sharp projections on cabinets, doors, and similar parts shall be avoided.
	I
	
	
	

	S0357 
	FAA-G-2100

3.3.5.4.c
	Mechanical Hazards
	Doors or hinged covers shall be rounded at the corners and provided with stops to hold them open.
	I
	
	
	

	S0358 
	FAA-G-2100

3.3.5.4.d
	Mechanical Hazards
	Provisions shall be enhanced to prevent accidental pulling out of drawers or rack mounted equipment components which could cause equipment damage and injury to personnel.
	I
	
	
	

	S0359 
	FAA-G-2100

3.3.5.4.e
	Mechanical Hazards
	Equipment power switches shall be designed and located to prevent accidental contact by personnel from changing the equipment state.
	I
	
	
	

	S0360 
	FAA-G-2100

3.3.5.4.1.a
	Mechanical Interconnection
	The design shall provide positive means to prevent the inadvertent reversing or mismatching of fittings, couplings, fuel, oil, hydraulic, pneumatic lines, mechanical linkage, and instrument leads and electrical connections.
	I
	
	
	

	S0361 
	FAA-G-2100

3.3.5.4.1.a
	Mechanical Interconnection
	When prevention of mismatching by design considerations is not feasible, coding or marking shall be employed when approved by FAA.
	I
	
	
	

	S0362 
	FAA-G-2100

3.3.5.4.2
	Cathode Ray Tubes.CRTs
	Cathode ray tubes shall conform to the requirements of UL 1418 (Cathode-Ray Tubes).
	I
	
	
	

	S0363 
	FAA-G-2100

3.3.5.4.3
	Glass Fibers
	Glass fibrous materials shall not be used as the outer covering on cables, wire, or other items where they may cause skin irritation to operating or maintenance personnel unless specified in the equipment specification.
	I
	
	
	

	S0364 
	FAA-G-2100

3.3.5.5.1.a
	Markings
	Guards, barriers, and access doors, covers or plates shall be marked to indicate the hazard, which may be reached upon removal of such devices.
	I
	
	
	

	S0365 
	FAA-G-2100

3.3.5.5.1.b
	Markings
	A hazard marking shall be located on the equipment such that it is not removed when the barrier or access door is removed.
	I
	
	
	

	S0366 
	FAA-G-2100

3.3.5.5.1.c
	Markings
	Warnings of hazards internal to a unit shall be marked adjacent to hazards if they are significantly different from those of surrounding items.
	I
	
	
	

	S0367 
	FAA-G-2100

3.3.5.5.1.d
	Markings
	Physical hazards shall be marked with color codes in accordance with ANSI Z535.1.Safety Color Code where applicable to electronic equipment.
	I
	
	
	

	S0368 
	FAA-G-2100

3.3.5.5.1.e
	Markings
	Center-of-Gravity shall be marked on equipment which has a center-of-gravity fifty percent (50%) different from the center-of-volume of the chassis.
	I
	
	
	

	S0369 
	FAA-G-2100

3.3.5.5.2.a
	Accident Prevention Signs and Labels
	Accident prevention signs and labels shall be provided whenever equipment has characteristics or operating conditions which present a hazard to operators, and maintenance or other personnel.
	I
	
	
	

	S0370 
	FAA-G-2100

3.3.5.5.2.b
	Accident Prevention Signs and Labels
	Signs and labels shall have the same life expectancy as the equipment on which they are affixed.
	I
	
	
	

	S0371 
	FAA-G-2100

3.3.5.5.2.1.a
	Sign Design
	Signs shall consist of three panels as shown in the following diagram.
	I
	
	
	

	S0372 
	FAA-G-2100

3.3.5.5.2.1.a.1
	Sign Design
	The ratio of width to height of the upper panel (a:b) shall fall within the range of 2:1 to 5:1 inclusive.
	I
	
	
	

	S0373 
	FAA-G-2100

3.3.5.5.2.1.a.2
	Sign Design
	The lower panel shall be equal to the upper panel width (both equal to a).
	I
	
	
	

	S0374 
	FAA-G-2100

3.3.5.5.2.1.a.3
	Sign Design
	The lower panel height shall be equal to or greater than the upper panel height, but less than twice the width of the sign (b<=c<2a).
	I
	
	
	

	S0375 
	FAA-G-2100

3.3.5.5.2.1.a.4
	Sign Design
	The optional symbol panel shall be square with its edge equal to the sum of the upper and lower panel (b+c) and placed to the right.
	I
	
	
	

	S0376 
	FAA-G-2100

3.3.5.5.2.1.a.5
	Sign Design
	The upper panel shall contain the signal or key word.
	I
	
	
	

	S0377 
	FAA-G-2100

3.3.5.5.2.1.a.6
	Sign Design
	The lower panel shall contain additional direction or explanation.
	I
	
	
	

	S0378 
	FAA-G-2100

3.3.5.5.2.1.a.6
	Sign Design
	Wording of this panel shall be brief, provide positive direction, and be limited to a single hazard.
	I
	
	
	

	S0379 
	FAA-G-2100

3.3.5.5.2.2.1.b
	Class I.Danger
	These signs shall have the word “DANGER” in white within a red oval outline with a white on black rectangle in the upper panel.
	I
	
	
	

	S0380 
	FAA-G-2100

3.3.5.5.2.2.1.c
	Class I (Danger)
	The lower panel, for additional wording, shall be in black or red on a white background.
	I
	
	
	

	S0381 
	FAA-G-2100

3.3.5.5.2.2.2.b
	Class II (Caution)
	These signs shall have the signal word “CAUTION” in yellow on a black rectangle in the upper panel.
	I
	
	
	

	S0382 
	FAA-G-2100

3.3.5.5.2.2.2.b
	Class II (Caution)
	The lower panel, for additional wording, shall be in black on a yellow background.
	I
	
	
	

	S0383 
	FAA-G-2100

3.3.5.5.2.2.3.b
	Class III (General Safety)
	These signs shall have the appropriate keyword in white on a green rectangle in the upper panel.
	I
	
	
	

	S0384 
	FAA-G-2100

3.3.5.5.2.2.3.c
	Class III (General Safety)
	The lower panel, for additional wording, shall be in black or green on a white background.
	I
	
	
	

	S0385 
	FAA-G-2100

3.3.5.5.2.2.4.a
	Class IV (Fire and Emergency)


	These signs shall be used only to label or point the way to fire extinguishing equipment, shutoffs, emergency switches, and emergency procedures.
	I
	
	
	

	S0386 
	FAA-G-2100

3.3.5.5.2.2.4.b
	Class IV (Fire and Emergency)


	These signs shall have the keyword in white on a red rectangle in the upper panel.
	I
	
	
	

	S0387 
	FAA-G-2100

3.3.5.5.2.2.4.c
	Class IV (Fire and Emergency)
	The lower panel, for additional wording, shall be in red on a white background.
	I
	
	
	

	S0388 
	FAA-G-2100

3.3.5.5.2.3.a
	Sign Placement
	Signs shall be placed to alert and inform personnel to avoid the hazard or to take appropriate action.
	I
	
	
	

	S0389 
	FAA-G-2100

3.3.5.5.2.3.b
	Sign Placement
	Signs shall be readable from a distance commensurate with a. above, create no additional distractions, or be hazards themselves.
	I
	
	
	

	S0390 
	FAA-G-2100

3.3.5.5.2.3.c
	Sign Placement
	DOT/FAA/CT-961 (FAA Human Factors Design Guide) shall be used for additional guidance for general label placement.
	I
	
	
	

	S0391 
	FAA-G-2100

3.3.5.5.3
	Marking of Radioactive Materials
	The marking or labeling of commodities containing radioactive materials shall be in accordance with 10CFR20 (Energy, Nuclear Regulatory Commission, Part 20: Rules and Regulations Standards for Protection Against Radiation) and 29CFR1910.1096 (Occupational Safety and Health Administration, Department of Labor, Part 1910 – Occupational Safety and Health Standards, Ionizing Radiation).
	I
	
	
	

	S0392 
	FAA-G-2100

3.3.5.5.4
	Symbols
	The following symbols shall be used as applicable:
	I
	
	
	

	S0393 
	FAA-G-2100

3.3.5.5.4.a
	Symbols
	Ionizing radiation hazard - ANSI N2.1 (Radiation Symbol).
	I
	
	
	

	S0394 
	FAA-G-2100

3.3.5.5.4.b
	Symbols
	Microwave and radio frequency radiation - OSHA 29CFR1910.97 (Non-ionizing Radiation), Figure G-11, Radio-Frequency Radiation Hazard Warning Symbol. 
	I
	
	
	

	S0395 
	FAA-G-2100

3.3.5.5.4.c
	Symbols
	Laser symbol - 21CFR1910.
	I
	
	
	

	S0396 
	FAA-G-2100

3.3.5.5.5
	Alerts/Warnings
	All warning displays shall provide the operator with a greater probability of detecting the alerts/warnings than normal observation of the equipment would, in the absence of the display.
	I
	
	
	

	S0397 
	FAA-G-2100

3.3.5.5.5.1
	Audio Warning Signals
	An alarm/warning signal shall provide an audio level in at least one octave band between 200 and 5,000 Hertz such that the signal is at least 10 dB SPL (sound pressure level) above the ambient noise level, or 20 dB SPL above the amplitude of the masked threshold, or at such a level that assures personnel are adequately alerted to the danger or status so as to take the appropriate response, when measured within 1 foot of the responder's ear, or at more than 2 feet from the alarm.
	D
	
	
	

	S0398 
	FAA-G-2100

3.3.5.5.5.2.a
	Display Warnings
	Video display warnings shall be provided on equipment with associated video displays to warn operators of impending danger, to alert operators to critical system changes or equipment status, or to remind operators of a critical action which must be taken.
	I
	
	
	

	S0399 
	FAA-G-2100

3.3.5.5.5.2.b
	Display Warnings
	Display alert/warnings shall be designed to incorporate clearly discriminative features, which distinguish the warning (color, blink, size, etc.) from other display information.
	D
	
	
	

	S0400 
	FAA-G-2100

3.3.5.5.5.3
	Battery Warning Label
	Except for equipment requiring permanent battery installation, battery-powered equipment shall be labeled externally as follows:

WARNING REMOVE BATTERIES BEFORE SHIPMENT OR INACTIVE STORAGE OF 30 DAYS OF MORE
	I
	
	
	

	S0401 
	FAA-G-2100

3.3.5.6.a
	Hazardous and Restricted Materials
	Assessment of the hazard potential of a substance and its decomposition products shall be performed prior to material selection.
	A
	
	
	

	S0402 
	FAA-G-2100

3.3.5.6.b
	Hazardous and Restricted Materials
	The assessment shall include the relative toxicity of the substance (and decomposition products) as well as the nature of the potential exposure to personnel and equipment.
	A
	
	
	

	S0403 
	FAA-G-2100

3.3.5.6.1
	Carcinogens
	Before using any materials which might contain these chemicals, they shall be evaluated in accordance with the 29CFR1990 (Occupational Safety and Health Administration, Department of Labor, Part 1990 – Identification, Classification, and Regulation of Potential Occupational Carcinogens).
	A
	
	
	

	S0404 
	FAA-G-2100

3.3.5.6.2.a
	Dusts, Mists, Fumes, and Gases
	The materials installed in the equipment and under service conditions specified in the specific equipment specification shall not liberate gases which when combined with the atmosphere form an acid or corrosive alkali,
	I
	
	
	

	S0405 
	FAA-G-2100

3.3.5.6.2.a
	Dusts, Mists, Fumes, and Gases
	nor shall they generate toxic or corrosive dusts, mists, or fumes which would be detrimental to the performance of the equipment or health of the equipment operators.
	I
	
	
	

	S0406 
	FAA-G-2100

3.3.5.6.2.b
	Dusts, Mists, Fumes, and Gases
	In addition to equipment operators, gases or fumes shall not be detrimental to plants, fish, or wildlife if vented to the outside.
	I
	
	
	

	S0407 
	FAA-G-2100

3.3.5.6.2.c
	Dusts, Mists, Fumes, and Gases
	The materials also shall not liberate gases, which will produce a flammable or explosive atmosphere.
	I
	
	
	

	S0408 
	FAA-G-2100

3.3.5.6.3
	Restricted Materials
	Mercury and asbestos shall not be used.
	I
	
	
	

	S0409 
	FAA-G-2100

3.3.5.6.4
	Radioactive Materials
	Use of radioactive materials shall conform to Nuclear Regulatory Commission Regulations
	I
	
	
	

	S0410 
	FAA-G-2100

3.3.5.6.4
	Radioactive Materials
	And shall require approval of FAA. 
	I
	
	
	

	S0411 
	FAA-G-2100

3.3.5.6.4
	Radioactive Materials
	Radium shall not be used to achieve self-luminosity.
	I
	
	
	

	S0412 
	FAA-G-2100

3.3.5.7.a
	Seismic Safety
	To ensure personnel safety during seismic events, all equipment/equipment enclosures shall meet the minimum life-safety seismic requirements.
	I
	
	
	

	S0413 
	FAA-G-2100

3.3.5.7.b
	Seismic Safety
	The load path shall be sufficient to ensure that equipment/equipment enclosures (racks) can be securely mounted (installed) to the host facility's structure to prevent overturning or incidental displacement.
	I
	
	
	

	S0414 
	FAA-G-2100

3.3.5.7.c
	Seismic Safety
	The equipment/equipment enclosures shall have the capacity to support the weight of all installed components and equipment without exhibiting immediate or catastrophic failure under seismic design category D (minimum) conditions using techniques of IBC 2000, in conjunction with the current version of FEMA 302, NEHRP Recommended Provisions for Seismic Regulations for New Buildings and Other Structures, Chapter 6.
	I
	
	
	

	S0415 
	FAA-G-2100

3.3.5.7.d
	Seismic Safety
	For facilities located in regions located very close to major active faults, seismic design categories E or F shall be used as applicable.
	I
	
	
	

	S0416 
	FAA-G-2100

3.3.5.7.e
	Seismic Safety
	All equipment and enclosures shall be designed and installed so that the enclosure and the mounted lowest replaceable unit (LRU) and/or components will remain upright and in place,
	I
	
	
	

	S0417 
	FAA-G-2100

3.3.5.7.e
	Seismic Safety
	and all access panels, doors, and drawers shall remain secured to the enclosure under the above conditions.
	I
	
	
	

	S0418 
	FAA-G-2100

4.2.4
	Test Equipment
	Instrument accuracy shall be a minimum of 10 times more accurate than the reading required accuracy.
	I
	
	
	

	S0419 
	FAA-G-2100

4.2.4
	Test Equipment
	When using analog meters, all readings shall be made within the upper 50 percent of the scale arc.
	I
	
	
	

	S0420 
	HF-STD-001 4.2.2.1
	Equipment Handling
	If a unit of equipment is designed to be lifted by a single person, its weight shall not exceed 37 pounds (assuming a 5-foot lifting height).
	I
	
	
	

	S0421 
	HF-STD-001 4.2.2.5
	Equipment Handling
	The weight of a unit of equipment designed to be carried (up to 10-feet) by one person shall not exceed 35 pounds.
	I
	
	
	

	S0422 
	HF-STD-001 4.2.5.1.1
	Equipment Handling
	Units of equipment intended to be carried shall have handles or grasp areas.
	I
	
	
	

	S0423 
	HF-STD-001 4.2.5.2.1
	Equipment Handling
	Handles shall be comfortable and easy to grasp; they shall not cut into the hand or cause undue pressure on the fingers.
	I
	
	
	

	S0424 
	HF-STD-001 4.2.8.1
	Equipment Handling
	Guides, tracks, and stops shall be provided whenever appropriate to facilitate handling and to prevent damage to equipment and injury to users.
	I
	
	
	

	S0425 
	HF-STD-001 4.2.8.2
	Equipment Handling
	Units of equipment shall include physical features that prevent improper mounting.
	I
	
	
	

	S0426 
	HF-STD-001 4.3.2.1
	Arrangement and Mounting
	Units of equipment having the same form and function shall be interchangeable throughout a system and related systems.
	I
	
	
	

	S0427 
	HF-STD-001 4.3.2.2
	Arrangement and Mounting
	Interchangeable units of equipment shall be clearly identifiable and easily distinguishable from units that are similar but not interchangeable
	I
	
	
	

	S0428 
	HF-STD-001 4.3.2.3
	Arrangement and Mounting
	Units of equipment that are not functionally interchangeable shall not be physically interchangeable
	I
	
	
	

	S0429 
	HF-STD-001 4.3.3.1
	Arrangement and Mounting
	Units of equipment that must be moved frequently from their installed positions for maintenance shall be mounted in drawers, on sliding racks, or on hinges
	I
	
	
	

	S0430 
	HF-STD-001 4.3.3.2.1
	Arrangement and Mounting
	Limit stops shall be provided on all drawer, slide, or hinge mounted equipment that must be moved from its operating position to a maintenance position
	I
	
	
	

	S0431 
	HF-STD-001 4.3.4.1.1
	Arrangement and Mounting
	Equipment shall be positioned so that the maintainer has complete visual and physical access to all parts of the equipment on which maintenance is performed
	I
	
	
	

	S0432 
	HF-STD-001 4.3.4.1.3
	Arrangement and Mounting
	Units of equipment shall be positioned so that there is sufficient space around them for the use of any tools and test equipment required for their maintenance
	I
	
	
	

	S0433 
	HF-STD-001 4.3.4.2.1
	Arrangement and Mounting
	The most critical units of equipment shall be the most accessible.
	I
	
	
	

	S0434 
	HF-STD-001 4.3.4.2.2
	Arrangement and Mounting
	If criticality is not a factor, equipment requiring the most frequent servicing or maintenance shall be the most accessible.
	I
	
	
	

	S0435 
	HF-STD-001 4.3.5.1.1
	Arrangement and Mounting
	All units of equipment shall have identifying labels.
	I
	
	
	

	S0436 
	HF-STD-001 4.3.5.1.2
	Arrangement and Mounting
	If any hazard exists in servicing or maintaining a unit of equipment, the equipment shall have a warning label that describes the hazard.
	I
	
	
	

	S0437 
	HF-STD-001 4.3.5.1.3
	Arrangement and Mounting
	Weight and center of gravity caution placards shall be placed on any unit of equipment if its weight exceeds 30 pounds.  If it is designed to be lifted or carried by more than one person, the label shall include the number of people recommended to lift or carry it.
	I
	
	
	

	S0438 
	HF-STD-001 4.3.5.2.1
	Arrangement and Mounting
	Equipment labels shall be located so that they are visible and readable with the equipment in its installed position.
	I
	
	
	

	S0439 
	HF-STD-001 4.3.5.2.4
	Arrangement and Mounting
	Labels shall be oriented so that alphanumeric characters are read horizontally
	I
	
	
	

	S0440 
	HF-STD-001 4.3.5.3.1
	Arrangement and Mounting
	Labels shall be clearly legible at a viewing distance of 28 inches.
	I
	
	
	

	S0441 
	HF-STD-001 4.3.5.3.8
	Arrangement and Mounting
	If the text on a label is exclusively single words, the words shall appear as all capital letters; if the text is phrases or sentences, the text shall appear as mixed case letters.
	I
	
	
	

	S0442 
	HF-STD-001 4.3.5.5.1
	Arrangement and Mounting
	If color-coding is used, the number of different colors shall not exceed nine.
	I
	
	
	

	S0443 
	HF-STD-001 4.4.1.1
	Access Openings
	An access opening shall be provided whenever a maintenance task would otherwise require removing a case or covering.
	I
	
	
	

	S0444 
	HF-STD-001 4.4.1.5
	Access Openings
	Riveted panels or doors shall not be used to cover access openings.  
	I
	
	
	

	S0445 
	HF-STD-001 4.4.3.1
	Access Openings
	An access opening shall be large enough to accommodate whatever combination of components, tools, body parts, clothing, and movements is required to perform the task
	I
	
	
	

	S0446 
	HF-STD-001 4.4.6.3
	Access Openings
	If any hazardous condition exists inside an access opening, the opening shall have a conspicuous warning label advising the maintainer of the hazard and any necessary precautions.
	I
	
	
	

	S0447 
	HF-STD-001 4.5.1.6
	Cases and Covers
	Cases shall be easy to open, remove, and replace.
	I
	
	
	

	S0448 
	HF-STD-001 4.5.4.1
	Cases and Covers
	Hinged cases and covers shall be designed so that opening and closing them will not interfere with, damage, or have the potential for harmful contact with wires or other components.
	I
	
	
	

	S0449 
	HF-STD-001 4.5.4.2
	Cases and Covers
	Hinged cases and covers shall have stops or retainers that hold them in the open position.  These stops shall also prevent the case or cover from swinging into or falling on fragile equipment, from swinging into the users themselves, and from springing the hinges.
	I
	
	
	

	S0450 
	HF-STD-001 4.5.4.4
	Cases and Covers
	Hinged and sliding covers shall be located so that when they are open, they do not interfere with access to the openings themselves, or to related controls, displays, test points, and the like.
	I
	
	
	

	S0451 
	HF-STD-001 4.6.1.2
	Fasteners
	The fasteners for a given application shall be the fewest in number and the simplest to operate that meet the closure, structural, and ease of maintenance requirements for the application.
	I
	
	
	

	S0452 
	HF-STD-001 4.6.1.3
	Fasteners
	To the extent possible, fasteners shall be interchangeable throughout a given application
	I
	
	
	

	S0453 
	HF-STD-001 4.6.1.5
	Fasteners
	Fasteners shall be operable by hand if possible; otherwise, by common hand tools
	I
	
	
	

	S0454 
	HF-STD-001 4.6.1.10
	Fasteners
	If more than one type of fastener is required for a unit of equipment, the different types shall be easily distinguishable from each other.
	I
	
	
	

	S0455 
	HF-STD-001 4.6.2.1
	Fasteners
	The number of fasteners used in a particular application shall be the minimum number that meets the closure, structural, and ease of maintenance requirements.
	I
	
	
	

	S0456 
	HF-STD-001 4.7.1.3
	Connectors
	Connectors shall be selected or designed to permit fast, easy maintenance operations, including such tasks as testing, servicing, removing, and replacing units of equipment.
	I
	
	
	

	S0457 
	HF-STD-001 4.7.1.5
	Connectors
	Connectors shall be selected or designed to permit operation by hand or by common hand tools.
	I
	
	
	

	S0458 
	HF-STD-001 4.7.2.1.1
	Connectors
	Connectors for lines serving different functions shall be distinctively different and physically incompatible
	I
	
	
	

	S0459 
	HF-STD-001 4.7.2.1.2
	Connectors
	Connectors serving the same or similar functions shall be selected or designed to minimize the likelihood of mismatching.
	I
	
	
	

	S0460 
	HF-STD-001 4.7.3.1
	Connectors
	Connectors shall be located so that maintainers can see, reach, connect, and disconnect them easily and safely.
	I
	
	
	

	S0461 
	HF-STD-001 4.7.3.2
	Connectors
	Connectors shall be located so that they can be seen and reached without disassembly or removal of other equipment or components.
	I
	
	
	

	S0462 
	HF-STD-001 4.7.3.3
	Connectors
	The connectors that are connected and disconnected most frequently shall be the most accessible.
	I
	
	
	

	S0463 
	HF-STD-001 4.7.3.6
	Connectors
	The spacing between a connector and any other connector or obstruction shall be sufficient to permit the connector to be grasped as firmly as necessary for connecting and disconnecting it
	I
	
	
	

	S0464 
	HF-STD-001 4.7.5.1.2
	Connectors
	Electrical plugs shall be selected or designed so that it is physically impossible to insert a plug in the wrong receptacle or to insert it into a receptacle the wrong way.
	I
	
	
	

	S0465 
	HF-STD-001 4.7.5.1.5
	Connectors
	Wiring shall be routed through plugs and receptacles so that “hot” leads are not exposed in either the plug or receptacle when they are disconnected.
	I
	
	
	

	S0466 
	HF-STD-001 4.7.5.1.6
	Connectors
	Wiring shall be routed so that receptacles are “hot” and plugs are “cold” when they are disconnected.
	I
	
	
	

	S0467 
	HF-STD-001 4.7.5.1.12
	Connectors
	Each pin on each plug shall be clearly identified or coded, using labels or color or shape coding.
	I
	
	
	

	S0468 
	HF-STD-001 4.7.6.1
	Connectors
	Each connector or plug and its corresponding connector or receptacle shall be labeled or coded so that the two parts are easily matched.
	I
	
	
	

	S0469 
	HF-STD-001 4.7.6.2
	Connectors
	Non-interchangeable connectors shall be labeled or coded so that they are clearly distinguishable
	I
	
	
	

	S0470 
	HF-STD-001 4.7.6.3
	Connectors
	Each wire in a connector or receptacle shall be clearly identified with its terminal post or pin.
	I
	
	
	

	S0471 
	HF-STD-001 4.7.6.8
	Connectors
	If any hazard to maintainers or equipment exists in the connection or disconnection of a connector, the connector shall be labeled or coded with an appropriate warning or caution.
	I
	
	
	

	S0472 
	HF-STD-001 4.8.1.1.4
	Lines and Cables
	When maintenance requires that cables be connected or disconnected easily or frequently, cables shall terminate in quick-action connectors.
	I
	
	
	

	S0473 
	HF-STD-001 4.8.1.1.9
	Lines and Cables
	Exposed cables shall be protected from mechanical damage.
	I
	
	
	

	S0474 
	HF-STD-001 4.8.1.1.14
	Lines and Cables
	When cables must pass over sharp edges, insulation shall be protected from fraying or other damage by grommets or equivalent means.
	I
	
	
	

	S0475 
	HF-STD-001 4.8.1.2.3
	Lines and Cables
	Cables shall be long enough so that units of equipment mounted in drawers and on slide-out racks can be worked on without breaking electrical connections.
	I
	
	
	

	S0476 
	HF-STD-001 4.8.1.2.6
	Lines and Cables
	Leads or cables to moving parts, doors, and covers shall have adequate slack and protection.
	I
	
	
	

	S0477 
	HF-STD-001 4.8.1.3.7
	Lines and Cables
	Lines, cables, and wire harnesses shall be routed so that they are readily accessible for inspection and repair.
	I
	
	
	

	S0478 
	HF-STD-001 4.8.1.8.1
	Lines and Cables
	Insulated wire, cables, and electrical connectors shall be color-or-number coded.
	I
	
	
	

	S0479 
	HF-STD-001 4.8.1.8.2
	Lines and Cables
	Cables shall be labeled to indicate the equipment with which they are associated and the connectors with which they mate.
	I
	
	
	

	S0480 
	HF-STD-001 4.8.1.8.3
	Lines and Cables
	Terminals on terminal strips or blocks shall be identified on the terminal strip or block or on the chassis adjacent to the terminals. 
	I
	
	
	

	S0481 
	HF-STD-001 4.9.2.1.3
	Mounting of Internal Components
	If modules are physically interchangeable, they shall also be functionally interchangeable; if they are not functionally interchangeable, they shall not be physically interchangeable.
	I
	
	
	

	S0482 
	HF-STD-001 4.9.3.1.1
	Mounting of Internal Components
	Modules shall be laid out so that all parts can be removed or replaced without interference from and without removal of other parts.
	I
	
	
	

	S0483 
	HF-STD-001 4.9.3.1.6
	Mounting of Internal Components
	Parts that require frequent visual inspection shall be located where they can be seen easily without removal of panels, covers, or other modules.
	I
	
	
	

	S0484 
	HF-STD-001 4.9.3.1.7
	Mounting of Internal Components
	Parts that have a high failure rate shall be located where they can be seen and replaced without opening or removing the module.
	I
	
	
	

	S0485 
	HF-STD-001 4.9.4.7
	Mounting of Internal Components
	Modules shall be designed so that it is physically impossible to mount them incorrectly.
	I
	
	
	

	S0486 
	HF-STD-001 4.10.2
	Adjustment Controls
	Maintainers shall have simultaneous access to an adjustment control and its associated display.


	I
	
	
	

	S0487 
	HF-STD-001 4.10.12
	Adjustment Controls
	Maintainers shall not have to use mirrors or flashlights in making adjustments
	I
	
	
	

	S0488 
	HF-STD-001 4.10.15
	Adjustment Controls
	Adjustment controls intended to have a limited range of motion shall have mechanical stops.
	I
	
	
	

	S0489 
	HF-STD-001 4.10.16
	Adjustment Controls
	Adjustment controls shall be located and mounted so that they cannot be adjusted inadvertently by the maintainer.
	I
	
	
	

	S0490 
	HF-STD-001 4.10.19
	Adjustment Controls
	Adjustment controls shall not be located close to dangerous voltages, moving machinery, or other hazards.
	I
	
	
	

	S0491 
	HF-STD-001 4.11.1.2
	Fuses and Circuit Breakers
	Fuses and circuit breakers shall be grouped in a minimum number of centralized, readily accessible locations for removal, replacement, and resetting.
	I
	
	
	

	S0492 
	HF-STD-001 4.11.1.3
	Fuses and Circuit Breakers
	An indication shall be provided when a fuse or circuit breaker has opened a circuit
	I
	
	
	

	S0493 
	HF-STD-001 4.11.2.2
	Fuses and Circuit Breakers
	Fuse installations shall be designed so that only the “cold” terminal of the fuse can be touched by maintenance personnel.
	I
	
	
	

	S0494 
	HF-STD-001 4.11.2.5
	Fuses and Circuit Breakers
	Fuse replacement shall not require special tools, unless they are needed for safety
	I
	
	
	

	S0495 
	HF-STD-001 4.11.2.6
	Fuses and Circuit Breakers
	Fuses shall be located so they can be replaced without removing any other components.
	I
	
	
	

	S0496 
	HF-STD-001 4.11.2.7
	Fuses and Circuit Breakers
	Spare fuses and holders shall be provided and located near fuse holders.
	I
	
	
	

	S0497 
	HF-STD-001 4.11.5.1
	Fuses and Circuit Breakers
	Fuses and circuit breakers shall be permanently labeled and marked.
	I
	
	
	

	S0498 
	HF-STD-001 4.12.2.4
	Test and Service Points
	All test and service points shall be physically and visually accessible to the maintainer.
	I
	
	
	

	S0499 
	HF-STD-001 4.12.5.1
	Test and Service Points
	All test points shall be located or shielded to protect the maintainer against contact with high voltages.
	I
	
	
	

	S0500 
	HF-STD-001 4.12.6.1
	Test and Service Points
	Labels for test and service points shall be in full view of the maintainer making connections or adjustments.
	I
	
	
	

	S0501 
	HF-STD-001 4.12.6.5
	Test and Service Points
	Each test point shall be clearly labeled with a number, letter, symbol, or description of its function.
	I
	
	
	

	S0502 
	HF-STD-001 4.12.6.8
	Test and Service Points
	When a test or service point is located internally, its location shall be indicated on the cover or adjacent to its access opening on the surface of the equipment.
	I
	
	
	

	S0503 
	HF-STD-001 4.14.1.3
	Tools
	The variety and number of different sizes of tools required shall be minimized; ideally, the tools required shall be limited to those normally found in a maintainer’s tool kit.
	I
	
	
	

	S0504 
	HF-STD-001 4.14.1.4
	Tools
	Uncommon or specially-designed tools shall be used only when common hand tools do not satisfy the requirements or when the special tools provide a significant advantage over common hand tools.
	I
	
	
	

	S0505 
	HF-STD-001 8.1.1.4
	Screen Design
	Information shall be presented to a user in a directly usable form; a user shall not have to decode or interpret data.
	I
	
	
	

	S0506 
	HF-STD-001 8.1.1.7
	Screen Design
	The words used shall be task-oriented and familiar to users.
	I
	
	
	

	S0507 
	HF-STD-001 8.1.2.3
	Screen Design
	When a user is performing an operation on a selected object in a display, that object shall be highlighted.
	I
	
	
	

	S0508 
	HF-STD-001 8.1.2.6
	Screen Design
	When an application provides different operational modes, the current mode shall be continuously indicated to the user.
	I
	
	
	

	S0509 
	HF-STD-001 8.1.2.8
	Screen Design
	A user shall not have to reenter data already entered in the current application.
	I
	
	
	

	S0510 
	HF-STD-001 8.1.2.10
	Screen Design
	A user shall be able to review all active control parameters upon request.
	I
	
	
	

	S0511 
	HF-STD-001 8.1.3.1
	Screen Design
	Every screen shall have a title or header at the top that is separate and distinguishable from the body and describes briefly the contents or purpose of the screen.
	I
	
	
	

	S0512 
	HF-STD-001 8.1.4.1


	Screen Design
	Screens throughout a system or application shall have a consistent structure that is evident to users.
	I
	
	
	

	S0513 
	HF-STD-001 8.1.4.2
	Screen Design
	Elements of screens shall have consistent appearance and relative location throughout a system or application.
	I
	
	
	

	S0514 
	HF-STD-001 8.1.4.6
	Screen Design
	Data shall be displayed consistently, using standards and conventions familiar to users.
	I
	
	
	

	S0515 
	HF-STD-001 8.2.1.1
	Task Entry and Display
	Complex formats and embellishments that do not convey useful information shall be avoided.
	I
	
	
	

	S0516 
	HF-STD-001 8.2.3.4
	Task Entry and Display
	For fixed length fields, a user shall not have to enter leading or trailing zeros to fill a field.
	I
	
	
	

	S0517 
	HF-STD-001 8.2.3.5
	Task Entry and Display
	When a user makes an entry that does not fill a variable length field, the entry shall be automatically justified when the cursor leaves the field.
	I
	
	
	

	S0518 
	HF-STD-001 8.2.5.4.1
	Task Entry and Display
	When a system or application uses abbreviations, the abbreviations shall be unique, distinct, and unambiguous so as not confuse users.
	I
	
	
	

	S0519 
	HF-STD-001 8.2.10.13
	Task Entry and Display
	The Tab key shall move the cursor to the first position of the next cell to the right of its current position.
	I
	
	
	

	S0520 
	HF-STD-001 8.2.11.8.1
	Task Entry and Display
	Users shall be able to correct errors easily on a character-by-character and field-by-field basis.
	I
	
	
	

	S0521 
	HF-STD-001 8.2.11.8.2
	Task Entry and Display
	When a field has a set or range of acceptable values and a user enters an unacceptable value, the system shall provide an error message when the user tries to leave the field and not move the cursor from the field.
	I
	
	
	

	S0522 
	HF-STD-001 8.2.11.8.3
	Task Entry and Display
	When a user fails to make an entry in a required field, the system shall provide an error message when the user tries to leave the field and not move the cursor from the field.
	I
	
	
	

	S0523 
	HF-STD-001 8.3.1.5
	Graphical Information
	When users are required to make comparative evaluations against reference values, the reference values shall be displayed.
	I
	
	
	

	S0524 
	HF-STD-001 8.5.1.2
	Dynamic Information Update


	When a task requires that a user read changing data, individual data items shall be displayed long enough for the user to read them reliably and accurately.
	I
	
	
	

	S0525 
	HF-STD-001 8.5.1.3
	Dynamic Information Update
	Alphanumeric data that users are required to read reliably and accurately shall not be updated more often than once a second.
	I
	
	
	

	S0526 
	HF-STD-001 8.6.1.4
	Coding
	Coding shall be used for functional, not decorative, purposes.
	I
	
	
	

	S0527 
	HF-STD-001 8.6.1.6
	Coding
	Coding shall be consistent throughout an application.
	I
	
	
	

	S0528 
	HF-STD-001 8.6.2.1.3
	Coding
	Colors shall be used consistently within an application, and across a set of applications.
	I
	
	
	

	S0529 
	HF-STD-001 8.6.2.1.4
	Coding
	When color is used to identify data categories, its use shall not conflict with color-coding conventions.
	I
	
	
	

	S0530 
	HF-STD-001 8.6.2.1.6
	Coding
	Colors shall be easy to discriminate from one another, with each color representing only one category of displayed data.
	I
	
	
	

	S0531 
	HF-STD-001 8.6.2.2.12
	Coding
	Once a color is assigned a specific use or meaning, no other color shall be used for the same purpose.
	I
	
	
	

	S0532 
	HF-STD-001 8.6.2.4.2
	Coding
	When the user community has previously established meanings for various colors, the designer shall retain those meanings.
	I
	
	
	

	S0533 
	HF-STD-001 8.6.2.4.3
	Coding
	Color coding shall conform to the reserved meanings consistent with conventional associations.
	I
	
	
	

	S0534 
	HF-STD-001 8.6.2.5.8
	Coding
	The colors selected for coding on a screen shall be easily discriminated from one another in all expected operating conditions.
	I
	
	
	

	S0535 
	HF-STD-001 8.6.2.9.4
	Coding
	Status colors shall be assigned during installation, and users shall not be allowed to change them.
	I
	
	
	

	S0536 
	HF-STD-001 8.6.3.1
	Coding
	Brightness coding shall have a single meaning throughout an application and related applications.
	I
	
	
	

	S0537 
	HF-STD-001 8.6.3.2
	Coding
	The number of brightness intensity levels used as codes shall not exceed three.
	I
	
	
	

	S0538 
	HF-STD-001 8.6.3.3
	Coding
	Each level of brightness shall be separated from an adjacent level by a 2:1 ratio.
	I
	
	
	

	S0539 
	HF-STD-001 8.6.11.3
	Coding
	The rate of flashing shall be in the range of two to five Hertz with a minimum ON interval of 50 percent.
	D
	
	
	

	S0540 
	HF-STD-001 8.7.5.1.5
	Interaction
	When the same menu or option appears in different displays within an application, it shall be consistent in wording and organization.
	I
	
	
	

	S0541 
	HF-STD-001 8.7.5.3.6
	Interaction
	When a menu contains options that are temporarily unavailable, the unavailable options shall be displayed but clearly distinguishable from available options.
	I
	
	
	

	S0542 
	HF-STD-001 8.7.5.10.2
	Interaction
	Pull-down menus shall always appear immediately below the option whose selection leads to their appearance.
	I
	
	
	

	S0543 
	HF-STD-001 8.7.5.10.4
	Interaction
	The title of a pull-down menu shall be the option on the menu bar with which the pull-down menu is associated.
	I
	
	
	

	S0544 
	HF-STD-001 8.7.5.14.8
	Interaction
	A user shall be able to select an option on a pop-up menu by moving the pointer onto the desired option and clicking the appropriate button.
	I
	
	
	

	S0545 
	HF-STD-001 8.7.6.2.4
	Interaction
	The mnemonic for an option shall be underlined.
	I
	
	
	

	S0546 
	HF-STD-001 8.7.6.2.5
	Interaction
	Mnemonics and accelerators shall be displayed as part of the menu option.
	I
	
	
	

	S0547 
	HF-STD-001 8.7.6.2.13
	Interaction
	When a menu has accelerators, a user shall be able to select an option in the menu by typing the accelerator.
	I
	
	
	

	S0548 
	HF-STD-001 8.7.7.3
	Interaction
	When the same function is used in different operational modes within an application, it shall be assigned the same key for all modes.
	I
	
	
	

	S0549 
	HF-STD-001 8.7.7.4
	Interaction
	When the same function is used in related applications, it shall be assigned to the same key in all applications.
	I
	
	
	

	S0550 
	HF-STD-001

 8.9 1.1
	User-Initiated Interrupts
	A system or application shall permit a user to interrupt or terminate the current transaction.
	I
	
	
	

	S0551 
	HF-STD-001 

8.9 1.3
	User
	User interrupts shall not change or remove stored or entered data, with the exception of the Cancel interrupt.
	D
	
	
	

	S0552 
	HF-STD-001 8.9.1.4
	User
	A nondestructive Back option shall be provided to return the display to the last previous trans action.
	D
	
	
	

	S0553 
	HF-STD-001 8.9.1.5
	User
	When appropriate, a system or application shall provide a Cancel or Undo option that will erase changes just made by a user and restore the current display to its previous state.
	D
	
	
	

	S0554 
	HF-STD-001 8.9.1.6
	User
	The Undo command shall be used to reverse the effect of the user’s previous operation.
	D
	
	
	

	S0555 
	HF-STD-001 8.9.1.7
	User
	The user shall be able to reverse the effect of the last Undo command either by selecting the Undo command a second time or selecting a Redo command.
	D
	
	
	

	S0556 
	HF-STD-001 8.9.1.8
	User
	When appropriate, a system or application shall provide an End, Exit, or Stop option to conclude a repetitive transaction sequence.
	I
	
	
	

	S0557 
	HF-STD-001 8.10.1.1 
	File Management
	An easy means shall be provided for saving and retrieving data.
	D
	
	
	

	S0558 
	HF-STD-001 8.13.2.2
	Controls
	When a system prompts a user for a parameter that has a default value assigned, the default value shall be displayed.
	D
	
	
	

	S0559 
	HF-STD-001 8.13.3.4
	Controls
	Each icon shall have a text label corresponding to the object or action.
	I
	
	
	

	S0560 
	HF-STD-001 8.13.5.4
	Controls
	Push button labels shall be consistent throughout an application.
	I
	
	
	

	S0561 
	HF-STD-001 8.13.5.7
	Controls
	A user shall be able to activate a push button by moving the pointer onto the button and pressing the appropriate pointer button.
	D
	
	
	

	S0562 
	HF-STD-001 8.13.5.8
	Controls
	The push button shall be highlighted while the pointer button is depressed.
	D
	
	
	

	S0563 
	HF-STD-001 8.13.5.9
	Controls
	The control shall be activated when the pointer button is released, and the push button is reverted to its normal appearance.
	D
	
	
	

	S0564 
	HF-STD-001 8.13.5.10
	Controls
	A user shall be able to activate a push button using the keyboard.
	D
	
	
	

	S0565 
	HF-STD-001 8.13.5.12
	Controls
	Default push buttons shall be clearly distinguishable from the other push buttons.
	I
	
	
	

	S0566 
	HF-STD-001 8.13.6.1
	Controls
	Radio buttons shall be used if it is required that one and only one of a set of mutually exclusive options be selected.
	I
	
	
	

	S0567 
	HF-STD-001 8.13.6.2
	Controls
	An individual radio button shall always be part of a mutually exclusive group of two or more radio buttons.
	I
	
	
	

	S0568 
	HF-STD-001 8.13.6.3
	Controls
	A radio button that is active shall cause all other radio buttons in its group to be inactive.
	I
	
	
	

	S0569 
	HF-STD-001 8.13.6.4
	Controls
	A user shall be able to select a radio button using a pointing device by moving the pointer onto the radio button and clicking the appropriate pointer button.
	D
	
	
	

	S0570 
	HF-STD-001 8.13.6.5
	Controls
	A user shall be able to select a radio button using the keyboard by moving a location cursor to the desired button and pressing the Enter key.
	D
	
	
	

	S0571 
	HF-STD-001 8.13.6.9
	Controls
	Labels shall be provided for each set of radio buttons.
	I
	
	
	

	S0572 
	HF-STD-001 8.13.7.2
	Controls
	A check box that is activated shall not change the status of any other choice in the group.
	I
	
	
	

	S0573 
	HF-STD-001 8.13.7.3
	Controls
	Users shall be able to toggle selected and unselected states on a check box using either a pointing device or the keyboard.
	D
	
	
	

	S0574 
	HF-STD-001 8.13.7.5
	Controls
	Labels shall be provided for each set of check boxes.
	I
	
	
	

	S0575 
	HF-STD-001 8.14.2.4.1
	Windows
	Scroll bars shall be provided whenever the size of a textual or graphic entity exceeds the space available to display it.
	D
	
	
	

	S0576 
	HF-STD-001 8.14.2.4.9
	Windows
	The appropriate directional arrow shall be subdued or grayed out if no information is currently available through scrolling in a particular direction.
	D
	
	
	

	S0577 
	HF-STD-001 8.14.2.4.11
	Windows
	A scroll bar shall contain a vertical line or area along which the scroll box can move, the length of which represents the entire entity.
	I
	
	
	

	S0578 
	HF-STD-001 8.15.1.3
	System Operations
	A system or application shall interrupt a user only when necessary to prompt the user for a response, to provide critical feedback, or to inform the user of errors.
	D
	
	
	

	S0579 
	HF-STD-001 8.15.1.4
	System Operations
	No system function shall be activated without an indication to the user.
	D
	
	
	

	S0580 
	HF-STD-001 8.15.1.5
	System Operations
	Every user action shall result in a response from the system.
	D
	
	
	

	S0581 
	HF-STD-001 8.15.3.1
	System Operations
	When necessary, each system shall implement a log on procedure that users must complete before they can access any system function.
	D
	
	
	

	S0582 
	HF-STD-001 8.15.3.7
	System Operations
	When a system log-on procedure includes both an identification component and an authentication component, the system shall provide a self-explanatory prompt for each component with each prompt on a separate line.
	D
	
	
	

	S0583 
	HF-STD-001 8.15.3.8
	System Operations
	When a log-on procedure includes entry of a user’s name and a password, the system shall show the user’s name but shall not display the password on the screen.
	D
	
	
	

	S0584 
	HF-STD-001 8.15.3.9
	System Operations
	When a user makes an error during the log-on procedure, the system shall display an error message that provides guidance on how to correct the error but not information that could assist someone trying to break into the system.
	D
	
	
	

	S0585 
	HF-STD-001 8.15.3.11
	System Operations
	Once a user is logged on a system, the user shall be able to log off a system at any time by selecting the Log Off option.


	D
	
	
	

	S0586 
	HF-STD-001 8.15.3.13
	System Operations
	The system shall prompt the user to confirm a log-off request.
	D
	
	
	

	S0587 
	HF-STD-001 8.15.3.14
	System Operations
	After completing a system log off, the system shall display the initial log-on screen.
	D
	
	
	

	S0588 
	HF-STD-001 8.15.6.1.1
	System Operations
	The response time of a system to a user action shall be appropriate to the type of transaction, the time constraints of the task, and any specific data processing requirements.
	A
	
	
	

	S0589 
	HF-STD-001 8.15.6.1.6
	System Operations
	When the processing is time consuming or not otherwise obvious, the system shall notify the user when the processing is complete.
	D
	
	
	

	S0590 
	HF-STD-001 8.15.7.2
	System Operations
	When the computer is waiting for input from a user, it shall indicate clearly where on the screen the input is expected and, to the extent possible, what information is expected.
	D
	
	
	

	S0591 
	HF-STD-001 8.15.8.7
	System Operations
	When the system takes more than 2 seconds to respond, it shall provide periodic feedback to the user indicating that normal operation is occurring.
	D
	
	
	

	S0592 
	HF-STD-001 8.15.11.1.11
	System Operations
	When a control entry will result in a change in stored data, procedures, or system operation, the system shall explicitly notify the user of the potential loss of data, a require a confirmation before implementing the action.
	D
	
	
	

	S0593 
	HF-STD-001 8.15.11.1.12
	System Operations
	The Enter key shall not be used for confirmation of destructive actions.
	D
	
	
	

	S0594 
	HF-STD-001 8.15.11.1.13
	System Operations
	A system or operation shall allow a user to go back easily to previous steps in a transaction sequence in order to correct an error or make any other desired change.
	D
	
	
	

	S0595 
	HF-STD-001 8.15.11.2.9
	System Operations
	Error messages shall be brief, specific, and task-oriented.
	I
	
	
	

	S0596 
	HF-STD-001 8.15.11.2.13
	System Operations
	After an error message is displayed, the cursor shall be placed at the location of the error.
	I
	
	
	

	S0597 
	HF-STD-001 12.2.1.1
	Personnel Safety and Environment
	A hazard alerting or alarm device shall be provided to warn personnel of impending or existing hazards.
	I
	
	
	

	S0598 
	HF-STD-001 12.2.1.4
	Personnel Safety and Environment
	Physical barriers shall be provided to prevent contact with hazards.
	I
	
	
	

	S0599 
	HF-STD-001 12.4.1.1
	Personnel Safety and Environment
	Personnel shall be protected from accidental contact with voltages in excess of 30 volts AC or DC. 
	I
	
	
	

	S0600 
	HF-STD-001 12.4.1.6
	Personnel Safety and Environment
	Electrical conductors with which personnel might come into contact shall be insulated.
	I
	
	
	

	S0601 
	HF-STD-001 12.4.1.7
	Personnel Safety and Environment
	Personnel shall be provided a means for removing power while they are installing, replacing, or repairing components or equipment.
	I
	
	
	

	S0602 
	HF-STD-001 12.4.1.13
	Personnel Safety and Environment
	Systems or equipment operating in excess of 500 volts AC or DC shall be completely enclosed.
	I
	
	
	

	S0603 
	HF-STD-001 12.5.1.4
	Personnel Safety and Environment
	Exposed edges shall be either protected or rounded.
	I
	
	
	

	S0604 
	HF-STD-001 12.5.2.1
	Personnel Safety and Environment
	Equipment shall have shields and guards to prevent maintainers from accidentally touching rotating or oscillating parts.
	I
	
	
	

	S0605 
	HF-STD-001 12.10.1
	Personnel Safety and Environment
	Equipment that in normal operation exposes maintainers to surface temperatures in excess of 60 degrees C (140 degrees F) for momentary contact, or 49 degrees C (120 degrees F) prolonged contact or handling shall be shielded.
	I
	
	
	

	S0606 
	HF-STD-001 12.12.1
	Personnel Safety and Environment
	Workplace noise shall be maintained at levels that will not interfere with necessary voice and radio communications, cause fatigue or injury, or degrade overall system effectiveness.
	I
	
	
	

	S0607 
	HF-STD-001 12.16.1
	Personnel Safety and Environment
	Labels or placards shall be placed on or adjacent to any equipment that presents a hazard.
	I
	
	
	

	S0608 
	HF-STD-001 12.16.15
	Personnel Safety and Environment
	Weight and center of gravity caution placards shall be placed on any unit of equipment to be moved for maintenance if its weight exceeds 30 pounds.  If it is designed to be lifted or carried by more than one person, the label shall include the number of people recommended to lift or carry it.
	I
	
	
	

	S0609 
	HF-STD-001 13.4.1.1
	Personnel Safety and Environment
	General and supplementary lighting shall be used as appropriate to ensure that illumination is compatible with each operation and maintenance task situation.


	I
	
	
	

	S0610 
	3.2
	General system requirements
	All equipment furnished shall meet the requirements of this specification and the requirements of Specification FAA-G-2100 to the extent specified herein.
	I/A/D/T
	
	
	

	S0611 
	3.2.1
	System performance
	The ILS to be provided under this specification shall demonstrate compliance with the airborne measurements specified in the tables below when installed in accordance with FAA standard siting practices.
	T
	
	
	

	S0612 
	3.2.1
	System performance
	Dual frequency systems shall meet requirements for Category III operation.
	T
	
	
	

	S0613 
	3.2.1
	System performance
	Single frequency systems shall meet the requirements for Category I operation.
	T
	
	
	

	S0614 
	3.2.1
	System performance
	A single frequency Glide Slope shall be capable of meeting the requirements for Category II/III operation when installed in accordance with FAA standard siting practices for Category II/III service.
	T
	
	
	

	S0615 
	3.2.2
	Equipment physical design and packaging
	The equipment shall be designed and packaged in such a manner as to facilitate the accomplishment of all testing, adjustments, and maintenance operations.
	I
	
	
	

	S0616 
	3.2.2.1
	Subassemblies
	Major assemblies or units shall be designed to be completely removable from their enclosures without disassembly and shall be in accordance with FAA-G-2100 paragraph 3.1.2.3.1.
	I/D
	
	
	

	S0617 
	3.2.2.1
	Subassemblies
	Access shall be provided to modules or subassemblies from the front or rear of the equipment cabinet or through the use of swing-out chassis, pull-out drawers with mounting slides, or similar means.
	I/D
	
	
	

	S0618 
	3.2.2.1
	Subassemblies
	If slides are used, they shall be heavy duty, full suspension roller type drawer slides capable of supporting the weight of the equipment without bending, bowing, or coming out of the track.
	I/D
	
	
	

	S0619 
	3.2.2.1
	Subassemblies
	Slides shall be provided with latching stops to limit the travel of the chassis while allowing complete access to all components when in the extended position.
	I/D
	
	
	

	S0620 
	3.2.2.1
	Subassemblies
	By intentional unlatching of the stops, complete removal of the chassis from the cabinet shall be possible.
	I/D
	
	
	

	S0621 
	3.2.2.1
	Subassemblies
	Cable retractors at the rear of a pull-out chassis shall be provided to allow the slides to be extended to their latch points without disconnecting or damaging any leads or cables.
	I/D
	
	
	

	S0622 
	3.2.2.2
	Equipment cabinets
	The ILS equipment cabinets shall be sized so that they will fit easily in shelters, leaving room for work space, co-located equipment such as Distance Measuring Equipment.DME, and adequate space for personnel.
	I
	
	
	

	S0623 
	3.2.2.2
	Equipment cabinets
	The rack or cabinet shall be steel or aluminum.
	I
	
	
	

	S0624 
	3.2.2.2
	Equipment cabinets
	If floor mounted, easily accessible holes in the base shall be provided for attaching the bottom of the rack to the shelter floor.
	I
	
	
	

	S0625 
	3.2.2.2
	Equipment cabinets
	If wall mounted, mounting holes shall be provided for attaching the cabinet to wall-mounted Unistrut or similar material
	I
	
	
	

	S0626 
	3.2.2.2
	Equipment cabinets
	The rack or cabinet shall allow the installation of as many as four conduits of up to 2-1/2 inch size for AC power, battery, ground, and signal cables.
	I
	
	
	

	S0627 
	3.2.2.2
	Equipment cabinets
	Each cabinet shall be equipped with a GFI duplex receptacle for powering test equipment and tools.
	I
	
	
	

	S0628 
	3.2.2.2.1
	Materials, processes, and parts
	The equipment shall meet the requirements of FAA-G-2100g, paragraph 3.3.1 for materials, processes, and parts.
	I
	
	
	

	S0629 
	3.2.2.2.1.a
	Iron and Steel
	Iron and steel shall be used only when necessary to

comply with strength requirements.
	I
	
	
	

	S0630 
	3.2.2.2.1.a
	Iron and Steel
	Outside equipment enclosures, exposed to Environment III.outside conditions, shall not be made of steel.
	I
	
	
	

	S0631 
	3.2.2.2.1.a
	Iron and Steel
	When approved for use, iron and steel shall be treated to prevent corrosion.
	I
	
	
	

	S0632 
	3.2.2.2.1.b
	Fibrous Material, Organic
	Organic fibrous material shall not be used.
	I
	
	
	

	S0633 
	3.2.2.2.1.c
	Fungus-inert Materials.
	Materials used shall be fungus-inert, except

within hermetically sealed assembly.
	I
	
	
	

	S0634 
	3.2.2.2.1.c
	Fungus-inert Materials.
	Materials from Group I are preferred, but when materials from Group II have to be used, they shall be rendered fungus inert by compounding with a permanently effective fungicide or by suitable surface treatment.
	I
	
	
	

	S0635 
	3.2.2.2.1.c
	Fungus-inert Materials.
	They shall pass the fungus test specified in ASTM G21, with no visible growth of fungus after 28 days.
	I
	
	
	

	S0636 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Insulating materials shall be selected

based on meeting or exceeding the use requirements of the following:  temperature endurance, moisture absorption and penetration, fungus resistance, dielectric strength, dielectric constant, mechanical strength, dissipation factor, ozone resistance, and flammability.
	I
	
	
	

	S0637 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Polyvinyl chloride insulating materials for external cables shall be in accordance with NFPA-70.
	I
	
	
	

	S0638 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Ceramics shall conform to MIL-I-10 or equivalent, 
	I
	
	
	

	S0639 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	and ceramic insulators shall conform to MIL-I-23264 or equivalent.  
	I
	
	
	

	S0640 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Sleeving shall provide adequate dielectric strength and leakage resistance under the designated service conditions.
	I
	
	
	

	S0641 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Cast thermosetting plastic used for electrical insulation shall be in accordance with L-P-516 or equivalent.
	I
	
	
	

	S0642 
	3.2.2.2.1.d
	Insulating Materials, Electrical.
	Other electrical materials having moisture absorption of greater than 1 percent shall be impregnated with a suitable moisture barrier material.
	I
	
	
	

	S0643 
	3.2.2.2.1.e
	Lubricants.
	Lubricants shall be suitable for the purpose intended.
	I
	
	
	

	S0644 
	3.2.2.2.1.e
	Lubricants.
	Low volatility lubricants shall be used.  
	I
	
	
	

	S0645 
	3.2.2.2.1.e
	Lubricants.
	The lubricant shall be chemically  inert with respect to the materials or other lubricants it contacts.  
	I
	
	
	

	S0646 
	3.2.2.2.1.e
	Lubricants.
	Silicone and graphite base lubricants shall not be used.


	I
	
	
	

	S0647 
	3.2.2.2.1.f
	Rubber.natural.
	Natural rubber shall not be used.
	I
	
	
	

	S0648 
	3.2.2.2.1.g
	Wood and Wood Products.
	Wood and wood products shall not be

used inside equipment.
	I
	
	
	

	S0649 
	3.2.2.2.1.h
	Thread Locking and Retaining Compounds.  
	Thread locking and

retaining compounds shall conform to the required operating conditions  
	I
	
	
	

	S0650 
	3.2.2.2.1.h
	Thread Locking and Retaining Compounds.  
	Thread locking and

retaining compounds shall be applied such that the required level of locking or retaining is achieved and maintained.
	I
	
	
	

	S0651 
	3.2.2.2.1.h
	Thread Locking and Retaining Compounds.  
	Compounds shall not impair electrical conductivity, cause or accelerate corrosion, or be used where failure would endanger personnel or damage equipment,
	I
	
	
	

	S0652 
	3.2.2.2.1.h
	Thread Locking and Retaining Compounds.  
	Such compounds shall be compatible with the material to which they are bonded.
	I
	
	
	

	S0653 
	3.2.2.2.1.i
	Antiseize Compounds.  
	Antiseize compounds shall conform to MIL-T

22361 or TT-S-1732 or equivalent.  
	I
	
	
	

	S0654 
	3.2.2.2.1.i
	Antiseize Compounds
	Graphite base antiseize compounds shall not be used.


	I
	
	
	

	S0655 
	3.2.3
	Controls and indicators
	Single.Category I systems may utilize the same control panel as a dual system; however, all indicator lights which do not apply shall remain OFF.not illuminated except during lamp test.
	I/D
	
	
	

	S0656 
	3.2.3
	Controls and indicators
	All switches which do not apply to a single transmitter/monitor subsystem shall have no effect on the operation of the equipment in any way.
	D
	
	
	

	S0657 
	3.2.3
	Controls and indicators
	A switch to turn the transmitter output radiation ON and OFF. This function shall also be available at the Remote Status and Control Unit.
	D
	
	
	

	S0658 
	3.2.3
	Controls and indicators
	Front panel indicator lights shall be provided for, at minimum, the following functions:
	I
	
	
	

	S0659 
	3.2.3.a
	Controls and indicators
	a.  Power on
	I
	
	
	

	S0660 
	3.2.3.b
	Controls and indicators
	b.  Power source.Main/AC or standby/batteries
	I
	
	
	

	S0661 
	3.2.3.c
	Controls and indicators
	c.  On-air.radiating status of the main transmitter
	I
	
	
	

	S0662 
	3.2.3.d
	Controls and indicators
	d.  Ready status of the standby transmitter on a dual system
	I
	
	
	

	S0663 
	3.2.3.e
	Controls and indicators
	e.  Indication of which transmitter is currently radiating
	I
	
	
	

	S0664 
	3.2.3.f
	Controls and indicators
	f.  Indication of manual monitor bypass
	I
	
	
	

	S0665 
	3.2.3.g
	Controls and indicators
	g.  Indication of local.only or local/remote control status
	I
	
	
	

	S0666 
	3.2.3.h
	Controls and indicators
	h.  Indication of monitor normal/alarm status.
	I
	
	
	

	S0667 
	3.2.3
	Controls and indicators
	The following colors shall be used for indicators:

Green – normal operation

Amber – alert condition

Red – Alarm condition.
	I
	
	
	

	S0668 
	3.2.4
	Display and adjustment of parameters
	A front panel alphanumeric display, touch screen, or a portable terminal.not to be furnished under this specification connected to the subsystem terminal interface shall be capable of displaying all control settings and data.
	D
	
	
	

	S0669 
	3.2.4
	Display and adjustment of parameters
	Each parameter and its current value shall be displayed in an easily readable format.
	I
	
	
	

	S0670 
	3.2.4
	Display and adjustment of parameters
	For the purpose of making adjustments, the parameter to be adjusted shall be selectable by cursor or menu.
	I
	
	
	

	S0671 
	3.2.4
	Display and adjustment of parameters
	If the display system requires operator input in order to make adjustments, on-screen help shall be provided.
	I
	
	
	

	S0672 
	3.2.4
	Display and adjustment of parameters
	The smallest increment for adjustment of a parameter shall be consistent with the tolerance for that parameter.
	I
	
	
	

	S0673 
	3.2.4
	Display and adjustment of parameters
	If adjustment is performed via a keyboard or numeric keypad, it shall be possible to directly enter a numeric value in addition to or in lieu of setting by scrolling through a series of displayed values.
	D
	
	
	

	S0674 
	3.2.4.1
	Use of a portable maintenance data terminal.PMDT
	Any necessary PMDT application software shall be provided by the contractor.
	D
	
	
	

	S0675 
	3.2.4.1
	Use of a portable maintenance data terminal.PMDT
	The PMDT software shall be a 32-bit application capable of running under Windows 2000.
	I
	
	
	

	S0676 
	3.2.5
	Parameter resolution
	The displayed resolution of a maintenance parameter shall be consistent with that parameter’s tolerances as illustrated in the table below unless greater resolution is required for a maintenance procedure unique to the equipment supplied under this contract.
	D
	
	
	

	S0677 
	3.2.5
	Parameter resolution
	Sufficient resolution of data entry and display shall be provided such that the digitization error of an entered value is less than the rounding error of the least significant digit displayed or entered.
	I
	
	
	

	S0678 
	3.2.6
	Reserved
	
	
	
	
	

	S0679 
	3.2.7
	Adjustment and storage of entered parameter data
	Adjustments shall be of an essentially permanent nature.
	D
	
	
	

	S0680 
	3.2.7
	Adjustment and storage of entered parameter data
	Mechanical adjustments shall be lockable.for example, shaft locks, detented control positions.
	I
	
	
	

	S0681 
	3.2.7
	Adjustment and storage of entered parameter data
	Electronic adjustments shall be stored in non-volatile media.90 days minimum retention with settings recalled and restored automatically upon restoration of system power.
	D
	
	
	

	S0682 
	3.2.7.1
	Storage of entered data
	Electronically entered control settings shall become effective either immediately upon entry or at the conclusion of an adjustment/maintenance operation by pressing a STORE or ENTER key or button as appropriate for the parameter or control setting.
	D
	
	
	

	S0683 
	3.2.7.1
	Storage of entered data
	If adjustable parameters have been changed, prior to returning the equipment to normal operation, the operator shall be prompted to save the new settings.
	D
	
	
	

	S0684 
	3.2.8
	Reserved
	
	
	
	
	

	S0685 
	3.2.9
	Electromagnetic interference.EMI control
	Spurious RF energy applied to the antenna transmission line under normal operating conditions shall be more than 60 dB below the power of the fundamental.carrier energy.
	T
	
	
	

	S0686 
	3.2.9
	Electromagnetic interference.EMI control
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Localizer…shall be less than or equal to 5.0 W effective radiated power.ERP.
	T
	
	
	

	S0687 
	3.2.9
	Electromagnetic interference.EMI control
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Glide Slope shall be less than or equal to 5.0 W effective radiated power.ERP.
	T
	
	
	

	S0688 
	3.2.9
	
	With each transmitter terminated into a dummy load or a properly terminated cable, under any operating conditions, the stray on-frequency radiation from the Marker Beacon shall be less than or equal to 1.0 W effective radiated power.ERP.
	T
	
	
	

	S0689 
	3.2.9
	Electromagnetic interference.EMI control
	For equipment designed for connection to either the public or private telephone networks, the contractor shall obtain FCC Registration in accordance with FCC Rules and Regulations, Part 68.
	I
	
	
	

	S0690 
	3.2.9
	Electromagnetic interference.EMI control
	All components of the RMM subsystem shall meet the requirements for Class A computing devices in accordance with subpart B, Part 15, and certification in accordance with subpart J, Part 2 of the FCC Rules and Regulations.


	I
	
	
	

	S0691 
	3.2.9.1
	Electromagnetic compatibility 
	In addition to the requirements of FAA-G-2100, paragraph 3.3.2 for electromagnetic compatibility.EMI/EMC, the vendor shall meet the requirements of CFR Title 47 Part 87.Telecommunications, Federal Communications Commission, Part 87, of the FCC Rules and Regulations for all equipment that radiates in the frequency bands protected for radio navigation.
	T
	
	
	

	S0692 
	3.2.10
	Transmitter RF power sampling
	Means shall be provided to sample and display.locally on the front panel or with a PMDT and remotely through the RMS forward and reverse RF power of each ILS transmitter’s outputs.CSB and SBO.
	T
	
	
	

	S0693 
	3.2.10
	Transmitter RF power sampling
	Repeatability and long-term stability shall be ±2 percent.
	T
	
	
	

	S0694 
	3.2.10
	Transmitter RF power sampling
	The RF power sampling point shall be located electrically beyond any phasers, attenuators, and.on dual transmitter systems RF transfer relays.
	I
	
	
	

	S0695 
	3.2.10
	Transmitter RF power sampling
	In a dual transmitter hot standby system, the power delivered to the dummy load shall also be measured and indicated.
	D
	
	
	

	S0696 
	3.2.11
	Transmitter internal RF power measurement 
	A method and procedure shall be provided to calibrate internal power sensors to an external RF power meter.  
	I
	
	
	

	S0697 
	3.2.11
	Transmitter internal RF power measurement
	The internal RF power measurement function shall be capable of adjustment so that at the normal operating power, internal and external power readings match to within the resolution of the internal sensor readout.
	T
	
	
	

	S0698 
	3.2.11
	Transmitter internal RF power measurement
	Linearity of the internal sensors shall be such that their readings track the actual RF power as measured externally to an accuracy of ±2 degrees over the range from normal.calibrated power to 4dB below normal power.
	T
	
	
	

	S0699 
	3.2.12
	Voltage regulators
	External voltage regulating transformers shall not be used.
	I
	
	
	

	S0700 
	3.2.13
	Transient protection
	The equipment shall be protected against damage or operational impairment resulting from induced transients on any ungrounded AC power line, communication, control, signal, or monitor line entering or leaving the subsystem or equipment shelter or ancillary unit in accordance with FAA Standard 019d and paragraph 3.1.1.6.f of Specification FAA-G-2100.
	T
	
	
	

	S0701 
	3.2.14
	Output circuit protection
	All equipment output circuits and transmitter RF output circuits shall be protected in accordance with the requirements of paragraph 3.1.1.8 of Specification FAA-G-2100 such that operation into an open circuit or short circuit does not cause damage to the equipment.
	D
	
	
	

	S0702 
	3.2.15
	Environmental service conditions
	Environmental service conditions are defined in Appendix A of this specification. Localizer, Glide Slope, and Marker Beacon transmitter subassemblies shall meet requirements of Environment 2.
	A/D
	
	
	

	S0703 
	3.2.15
	Environmental service conditions
	Antennas and distribution/monitoring components which are not enclosed in an environmentally controlled shelter shall meet requirements of Environment 3.
	A/D
	
	
	

	S0704 
	3.2.15
	Environmental service conditions
	Unless otherwise stated, all requirements of this specification shall be met over the full range of service conditions appropriate for the equipment described.
	A/D
	
	
	

	S0705 
	3.2.16
	Primary power
	All equipment provided under this specification shall operate from nominal 120 volts single phase 60 Hz commercial power and over the range specified in FAA-G-2100, paragraph 3.1.1.7.
	T
	
	
	

	S0706 
	3.2.17
	Standby power
	All equipment, including the Remote Status and Control Unit, shall be equipped with a standby battery power system to provide uninterrupted operation if primary power is lost.
	D
	
	
	

	S0707 
	3.2.17
	Standby power
	Batteries are not to be supplied under this specification; however, the equipment manufacturer shall specify the battery voltage, and capacity required for the operation stated above.
	I
	
	
	

	S0708 
	3.2.17
	Standby power
	A mounting shelf for the recommended batteries shall be provided as specified in paragraph 3.3.1.3.1 of FAA-G-2100.
	I
	
	
	

	S0709 
	3.2.17
	Standby power
	A battery charging system to maintain the batteries when operating on primary power shall be provided.
	D
	
	
	

	S0710 
	3.2.17
	Standby power
	An automatic shutdown shall be provided to prevent damage to the equipment or batteries when the battery voltage falls below a preset threshold
	D
	
	
	

	S0711 
	3.2.17
	Standby power
	The battery or batteries shall, when fully charged, be capable of powering the Localizer or Glide Slope for at least 4 hours and the Marker Beacon and Far-Field Monitor for at least 72 hours.
	T
	
	
	

	S0712 
	3.2.17
	Standby power
	Localizer and Glide Slope batteries shall recharge to full capacity in 6 hours or less after operating the ILS equipment for one-half the manufacturer’s stated battery operating time.50 percent usage capacity.
	T
	
	
	

	S0713 
	3.2.17
	Standby power
	Marker Beacon and Far-Field Monitor batteries shall fully recharge from 50 percent usage capacity to full capacity in 24 hours or less.
	T
	
	
	

	S0714 
	3.2.17
	Standby power
	Remote Status and Control Unit batteries shall provide the same operating time and require the same recharge time as Localizer and Glide Slope batteries.
	T
	
	
	

	S0715 
	3.2.17
	Standby power
	Batteries shall be of a sealed electrolyte type.
	I
	
	
	

	S0716 
	3.2.17
	Standby power
	With the exception of standby power changeover operation, the system shall meet all performance requirements when operating on batteries.
	D
	
	
	

	S0717 
	3.2.17
	Standby power
	Upon restoration of primary power the station equipment shall continue normal operation or, if secondary power has been expended, automatically initiate start-up operational action.


	T
	
	
	

	S0718 
	3.2.17.1
	Battery disconnect switch and fuse/circuit breaker
	All field equipment.Localizer, Glide Slope, Marker Beacon, and Far Field Monitor shall be furnished with a manually operated battery disconnect switch to remove battery voltage from the transmitting equipment.
	D
	
	
	

	S0719 
	3.2.17.1
	Battery disconnect switch and fuse/circuit breaker
	This switch shall employ a hardware interlock.i.e., the switch is returned to its normal ON position when maintenance access is secured
	D
	
	
	

	S0720 
	3.2.17.1
	Battery disconnect switch and fuse/circuit breaker
	or alternately, a front panel mounted amber Maintenance Alert indicator shall illuminate when the battery is disconnected from the equipment.
	D
	
	
	

	S0721 
	3.2.17.1
	Battery disconnect switch and fuse/circuit breaker
	A fuse or circuit breaker shall be provided to prevent excessive current flow to or from the battery.
	I
	
	
	

	S0722 
	3.2.18.1
	Corrective maintenance requirements
	The Mean Time to Repair.MTTR of any subsystem shall be less than 30 minutes.
	A/D
	
	
	

	S0723 
	3.2.18.2
	Preventive maintenance requirements
	Ninety-five percent of all routine maintenance procedures required for the ILS shall be accomplished in less than 15 minutes.
	A/D
	
	
	

	S0724 
	3.2.18.2
	Preventive maintenance requirements
	No single group of periodic maintenance procedures shall require more than 2 hours to complete or be required more frequently than every 3 months.
	A/D
	
	
	

	S0725 
	3.2.19
	Special tools and test equipment
	Any special tools, test equipment, or test cables required for testing or maintenance shall be provided by the contractor.  
	I
	
	
	

	S0726 
	3.2.20 - 3.2.20.5
	Reliability of electronic equipment; Localizer MTBF, Glide Slope MTBF, Marker Beacon MTBF, Localizer Far-Field Monitor MTBF, Remote control subsystem MTBF
	Each ILS subsystem or equipment group shall exhibit the reliability figures specified below.
	A/D
	
	
	

	S0727 
	3.2.20.1
	Localizer MTBF
	The Localizer subsystem shall have a specified MTBF of not less than 4000 hours as a serial reliability model.
	A/D
	
	
	

	S0728 
	3.2.20.2  
	Glide Slope MTBF
	The Glide Slope subsystem shall have a specified MTBF of not less than 4000 hours as a serial reliability model.
	A/D
	
	
	

	S0729 
	3.2.20.3
	Marker Beacon MTBF
	The individual Marker Beacon subsystems shall each have a specified MTBF of not less than 10,000 hours as a serial reliability model.
	A/D
	
	
	

	S0730 
	3.2.20.4  
	Localizer Far-Field Monitor.FFM MTBF
	The FFM subsystem shall have a specified MTBF of not less than 10,000 hours as a serial reliability model.
	A/D
	
	
	

	S0731 
	3.2.20.5
	Remote Control subsystem MTBF
	The remote control equipment group.RSCU and RSIC shall have a specified MTBF of not less than 20,000 hours as a serial reliability model.
	A/D
	
	
	

	S0732 
	3.2.21
	Continuity of service
	The continuity of service of the Localizer and Glide Slope.expressed as a probability of not losing the radiated guidance signals shall be equal to or greater than the requirements shown in Table VI.
	A/D
	
	
	

	S0733 
	3.2.22
	Integrity of signal
	Integrity of the signal.expressed as a probability of not radiating false guidance signals shall be equal to or greater than the requirements shown in Table VI.
	A/D
	
	
	

	S0734 
	3.2.23
	Failsafe
	The monitoring of the ILS shall be fail-safe such that failure of any part of the monitor subsystem either results directly in an alarm condition, or does not alter any alarm threshold level so as to allow an out-of-tolerance condition to occur without detection.
	A/D
	
	
	

	S0735 
	3.2.23
	Failsafe
	For such parts as electronic or electromagnetic switching devices where it is not practical to provide failsafe operation under both modes of failure.open circuit and short circuit, failsafe protection shall be provided for the mode of failure having the higher probability.
	A/D
	
	
	

	S0736 
	3.2.24
	Antenna support structure design
	The design, manufacture and workmanship, factory finish, plans and markings, foundation designs, and protective grounding for steel towers and supports shall be in accordance with EIA Standard RS‑222, FAA Specification FAA-910 and FAA Standard 019.  
	I
	
	
	

	S0737 
	3.2.24
	Antenna support structure design
	Heights of towers and platforms shall be as indicated in the subsystem antenna requirements set forth herein.  
	I
	
	
	

	S0738 
	3.2.24
	Antenna support structure design
	The wind and ice loading conditions for all towers and supports shall be as specified for Environment III of Appendix A of this specification.modifies EIA Standard RS-222 for this application.
	A
	
	
	

	S0739 
	3.2.24
	Antenna support structure design
	All steel members, including hardware, shall be hot dip galvanized after fabrication.
	I
	
	
	

	S0740 
	3.2.24
	Antenna support structure design
	Foundations shall be designed for soil pressure of 3000 pounds per square foot.
	A
	
	
	

	S0741 
	3.2.24.1
	Marker Beacon and FFM antenna mounting
	Self-supporting steel towers shall be provided for mounting the middle and outer Marker Beacon antennas.
	I/A
	
	
	

	S0742 
	3.2.24.1
	Marker Beacon and FFM antenna mounting
	A frangible, self-supporting mounting pole shall be provided for the inner Marker Beacon and Far-Field Monitor antennas.
	I/A
	
	
	

	S0743 
	3.2.24.2
	Localizer antenna mounting
	The complete Localizer antenna array shall be designed for installation on a concrete foundation in the ground or on an elevated platform support.
	I/A
	
	
	

	S0744 
	3.2.24.2
	Localizer antenna mounting
	Each individual antenna shall be mounted on two self-supporting frangible pedestals.


	I/A
	
	
	

	S0745 
	3.2.24.3
	Glide Slope tower 
	A self-supporting Glide Slope tower shall be comprised of sections that allow adjusting the height of the tower in increments for each of the configurations with no more than 5 feet of tower extending beyond the upper antenna.
	I
	
	
	

	S0746 
	3.2.24.3
	Glide Slope tower 
	The tower shall have a climbing ladder and safety hardware meeting all OSHA 3124 and 29 CFR 1910.27 safety requirements.
	I
	
	
	

	S0747 
	3.2.24.3
	Glide Slope tower 
	Obstruction lights, air terminal.lightning rods, and antenna hardware shall be furnished in the installation kit.
	I
	
	
	

	S0748 
	3.2.24.4
	Antenna tower and support finishes
	All towers and antenna supports shall be painted in accordance with FAA Advisory Circular 70/7460-1.
	I
	
	
	

	S0749 
	3.2.24.4
	Antenna tower and support finishes
	Glide Slope towers shall be painted in an obstruction-marking pattern of alternating aviation orange, color 12197 and insignia white, color 17875 in accordance with Federal Standard 595.  
	I
	
	
	

	S0750 
	3.2.24.4
	Antenna tower and support finishes
	Painting and finish of all towers and supports shall be in accordance with FAA-STD-003.
	I
	
	
	

	S0751 
	3.2.25
	Status monitoring of co-located electronic equipment
	An input for a contact closure or TTL level of either sense shall be provided to allow local display and transmission to the Remote Status and Control Unit.paragraph 3.6.1.2 of the operational status.NORMAL or ALARM of co-located equipment such as a DME installed in a Localizer shelter or an NDB co-located with a Marker Beacon.
	T
	
	
	

	S0752 
	3.2.25.1
	Auxiliary input pass-through
	In order to accommodate auxiliary equipment such as a DME serving multiple runways with interlocked ILS equipment, the auxiliary inputs shall be configurable so that the status of the connected equipment is passed to the RSCU when the ILS is interlocked off-the-air but is still powered on and under RSCU control.
	D
	
	
	

	S0753 
	3.2.26
	Dual Equipment
	For a dual equipment system, the same requirements shall be met by both the main and standby transmitters and monitors.
	D
	
	
	

	S0754 
	3.2.27
	Personnel safety requirements
	
	
	
	
	

	S0755 
	3.2.28
	Security Requirements
	The contractor will ensure that appropriate security safeguards are incorporated into the equipment as described below.
	I
	
	
	

	S0756 
	3.2.28.1
	Data security 
	The Category I/II/III ILS System shall contain features in its design and operation that prevent unauthorized and disruptive access to the system by implementing the following requirements as a minimum:
	D
	
	
	

	S0757 
	3.2.28.1.a
	Data security 
	Authorized user access verification
	D
	
	
	

	S0758 
	3.2.28.1.b
	Data security 
	User password control
	D
	
	
	

	S0759 
	3.2.28.1.c
	Data security 
	Restriction of access to system/Operating System.OS files/data
	D
	
	
	

	S0760 
	3.2.28.1.d
	Data security 
	Denying access to direct OS functions/commands
	D
	
	
	

	S0761 
	3.2.28.1.e
	Data security 
	Logging of unauthorized system access attempts
	D
	
	
	

	S0762 
	3.2.28.1.f
	Data security 
	Lockout of the log-in process for 15 minutes following three consecutive unsuccessful log-in attempts
	D
	
	
	

	S0763 
	3.2.28.1.g
	Data security 
	Limiting access to specific functions based on job category
	D
	
	
	

	S0764 
	3.2.28.1.h
	Data security 
	While in the normal operating mode, prevent loading of data from removable media or network connections
	D
	
	
	

	S0765 
	3.2.28.1.i
	Data security 
	Disable any unused interface ports during normal operation.
	D
	
	
	

	S0766 
	3.2.28.2
	Physical security 
	The ILS shall incorporate security features consistent with facility security requirements.  
	I
	
	
	

	S0767 
	3.2.28.2
	Physical security 
	The ILS security detection methods and reporting procedures shall be designed so as to minimize the occurrence of false security alarms without compromising facility security.
	A/D
	
	
	

	S0768 
	3.3
	Localizer equipment requirements
	The Localizer chassis, cabinet, and card cage shall be mechanically designed and pre-wired.power, control, data, backplane to accept additional modules allowing any configuration to be field-convertible to any other configuration including conversion to dual frequency and dual transmitter/monitor configurations.
	I
	
	
	

	S0769 
	3.3.1
	VHF Localizer subsystem
	A completely equipped VHF localizer station will typically consist of the following equipment as specified in the Statement of Work:
	I
	
	
	

	S0770 
	3.3.2
	VHF Localizer station  performance
	The VHF Localizer subsystem shall provide guidance in the horizontal plane to aircraft in approaches to, and landings at airfields.
	D
	
	
	

	S0771 
	3.3.2
	VHF Localizer station  performance
	The radiation from the Localizer antenna group shall produce a composite field pattern that is amplitude modulated by a 90 Hz and a 150 Hz tone and 1020 Hz identification tone.
	T
	
	
	

	S0772 
	3.3.2
	VHF Localizer station  performance
	The radiation field pattern shall produce a course sector with one tone predominating on one side of the course centerline and the other tone predominating on the opposite side.
	T
	
	
	

	S0773 
	3.3.2
	VHF Localizer station  performance
	When facing the Localizer antenna from the approach end of the runway, the 150 Hz tone shall predominate on the right hand side of centerline and the 90 Hz tone shall predominate on the left hand side.
	T
	
	
	

	S0774 
	3.3.2
	VHF Localizer station  performance
	All horizontal angles employed in specifying the Localizer field patterns shall originate from the center of the Localizer antenna group which provides the signals used in the front course sector.
	I
	
	
	

	S0775 
	3.3.2.1 
	Coverage
	With the transmitter power output reduced to the monitor RF level alarm point.-1 dB for Dual Frequency, -3 dB for Single Frequency, the Localizer coverage sector shall provide a signal strength of 5 microvolts at a flag current of 240 microamperes and in-tolerance clearance at distances of 25 nautical miles within ± 10 degrees of the course line and 17 nautical miles within 10 to 35 degrees of the course line.
	A/T
	
	
	

	S0776 
	3.3.2.1
	Coverage
	The localizer signal shall be receivable at the distance specified at and above the height 1500 feet above the elevation of the threshold or 1000 feet above the elevation of the highest point within the intermediate and final approach areas, whichever is higher.
	T
	
	
	

	S0777 
	3.3.2.1
	Coverage
	Such signals shall be receivable to the distance specified, up to a surface extending outward from the Localizer antenna and inclined 7 degrees above the horizontal.
	T
	
	
	

	S0778 
	3.3.2.2
	Polarization
	The Localizer radiation shall be horizontally polarized.
	I
	
	
	

	S0779 
	3.3.2.2
	Polarization
	The vertically polarized component of the radiation shall result in no errors in course alignment greater than 0.005 DDM when the aircraft is flying along the course line in a roll attitude of 20 degrees from the horizontal.


	T
	
	
	

	S0780 
	3.3.2.3.
	Course alignment accuracy
	Based on a nominal sector width of 700 feet at threshold, the mean course line shall be capable of being adjusted and maintained to within limits equivalent to 10 feet from the runaway centerline at the ILS reference datum.
	T
	
	
	

	S0781 
	3.3.2.4
	Displacement sensitivity
	The nominal displacement sensitivity within the half course sector at the ILS reference datum shall be 0.00044 DDM/foot, based on a nominal sector width of 700 feet at the ILS reference datum.  
	T
	
	
	

	S0782 
	3.3.2.4
	Displacement sensitivity
	The increase of DDM shall be substantially linear with respect to angular displacement from the front course line up to an angle on either side of the front course line where the DDM is 0.180.  
	T
	
	
	

	S0783 
	3.3.2.4
	Displacement sensitivity
	From that angle to ±35 degrees, the DDM shall be less than or equal to 0.155.  
	T
	
	
	

	S0784 
	3.3.2.4
	Displacement sensitivity
	When the course width is increased to the wide alarm limit.typically 10 to 14 percent, the DDM shall be less than or equal to 0.155 from 4 degrees to the limits of coverage.
	T
	
	
	

	S0785 
	3.3.2.5
	Course sector width
	The Localizer course sector width shall be easily adjustable over the range of 2.1 to 7.0 degrees to allow tailoring to a 700-foot runway threshold course sector width at a typical runway installation.  
	D
	
	
	

	S0786 
	3.3.2.5
	Course sector width
	For dual frequency Localizer configurations, the course sector width of the clearance array shall be easily adjusted to a nominal width that provides smooth transition from the course signal to the clearance signal and that provides maximum clearance signal outside of the normal Localizer course sector.
	D
	
	
	

	S0787 
	3.3.2.6
	Automatic changeover unit
	The transmitter shall be equipped with an automatic changeover unit, which is controlled by the monitor.
	I/D
	
	
	

	S0788 
	3.3.2.6
	Automatic changeover unit
	When a fault is detected, the automatic changeover unit shall transfer the antenna signals to the standby transmitter.
	D
	
	
	

	S0789 
	3.3.3.1
	Radio frequency
	The transmitter frequency shall be controlled by a crystal-referenced synthesizer adjustable over the full frequency range of 108 to 112 MHz in steps of.05 MHz.
	T
	
	
	

	S0790 
	3.3.3.1
	Radio frequency
	The accuracy of the carrier frequency shall be within ±0.002 percent.
	T
	T
	
	

	S0791 
	3.3.3.1
	Radio frequency
	For a single-frequency Localizer, the course frequency shall be the assigned.channel frequency.
	T
	
	
	

	S0792 
	3.3.3.1
	Radio frequency
	For a dual frequency Localizer, the frequencies of the two RF carriers shall be locked together, requiring only a single setting to select the Localizer nominal operating frequency.  
	I
	
	
	

	S0793 
	3.3.3.1
	Radio frequency
	The two transmitters shall be offset symmetrically about the assigned.channel frequency with a nominal frequency difference of 8 kHz, but not less than 7.5 kHz or more than 8.5 kHz.  
	T
	
	
	

	S0794 
	3.3.3.2
	Modulation
	The nominal depth of modulation of the radio frequency carrier of each of the 90 Hz and 150 Hz tones shall be 20 percent and shall be maintained within the limits of 19 and 21 percent.
	T
	T
	
	

	S0795 
	3.3.3.3
	Identification
	In addition to the 90 and 150 Hz navigation tones, the Localizer shall simultaneously modulate the RF carrier with a keyed 1020 Hz ±50 Hz tone for the purpose of aurally identifying the Localizer station at the airborne ILS receiver.
	T
	
	
	

	S0796 
	3.3.3.3
	Identification
	The transmission of the identification signal shall interfere in no way with the basic Localizer function.
	T
	
	
	

	S0797 
	3.3.3.3
	Identification
	The identification signal shall employ the International Morse Code and shall normally consist of four letters, the letter “I” followed by the three-letter code assigned to the Localizer station.
	T
	
	
	

	S0798 
	3.3.3.3
	Identification
	The identification signal shall be transmitted at a speed corresponding to approximately seven words per minute, and shall be repeated at approximately equal intervals, not less than six times per minute, at all times during which the Localizer is available for operational use.  
	T
	
	
	

	S0799 
	3.3.3.3
	Identification
	A control to remove the identification signal or transmit a continuous tone for test and adjustment purposes shall be provided.
	D
	
	
	

	S0800 
	3.3.3.3
	Identification
	A means for local audible monitoring of the identification signal shall be provided by the transmitter.
	D
	
	
	

	S0801 
	3.3.3.4
	Transmitter output power and adjustment
	The transmitter of any subsystem shall have sufficient power to meet the coverage requirements as defined in paragraph 3.3.2.1 with the antennas provided when properly installed at a site meeting the FAA Localizer siting criteria.
	A/T
	
	
	

	S0802 
	3.3.3.4
	Transmitter output power and adjustment
	For purposes of testing, the transmitter output power shall be capable of being reduced below maximum power output by at least 4 dB without changing the modulation characteristics of the transmitted signal and without the temporary installation of attenuators.
	T
	
	
	

	S0803 
	3.3.3.4
	Transmitter output power and adjustment
	The output power of the CSB signal shall be adjustable with resolution no coarser than 0.1 watts.
	T
	
	
	

	S0804 
	3.3.3.4.a
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Modulation balance shall be changed by no more than 0.002 DDM
	T
	T
	
	

	S0805 
	3.3.3.4.b
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Course width shall be changed by no more than 2 percent
	T
	T
	
	

	S0806 
	3.3.3.4 . c
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Carrier total modulation percentage shall change by no more than 1                             percent in absolute value.typically 39 to 41 percent
	T
	T
	
	

	S0807 
	3.3.3.4.d
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level: Localizer Identification modulation shall  change by no more than 0.8 percent in absolute value.typically 7.2 to 8.8 percent.
	T
	T
	
	

	S0808 
	3.3.3.5
	Transmitter stability
	Variations in the following parameters over the service conditions shall be equal to or less than the limits tabulated below:
	T
	
	T
	

	S0809 
	3.3.3.5.a
	Transmitter stability
	Carrier power at carrier output   ±5.0 percent
	T
	
	T
	

	S0810 
	3.3.3.5.b
	Transmitter stability
	Sideband ratio
±0.5 dB
	T
	
	T
	

	S0811 
	3.3.3.5.c
	Transmitter stability
	Carrier modulation 
±1 percent.each tone
	T
	
	T
	

	S0812 
	3.3.3.5.d
	Transmitter stability
	Carrier modulation balance ±0.002 DDM
	T
	
	T
	

	S0813 
	3.3.3.5.e
	Transmitter stability
	Sideband balance  ±0.3 dB
	T
	
	T
	

	S0814 
	3.3.3.5.f
	Transmitter stability
	RF phase between carrier and sideband outputs  ±10 degrees
	T
	
	T
	

	S0815 
	3.3.3.5.g
	Transmitter stability
	Navigational tone frequency  ±1.0 percent
	T
	
	T
	

	S0816 
	3.3.3.5.h
	Transmitter stability
	Transmitter carrier frequency  ±0.002 percent
	T
	
	T
	

	S0817 
	3.3.3.5
	Transmitter stability
	The above requirements shall be met for any setting of sideband amplitude between 20 mW and 500 mW.
	T
	
	T
	

	S0818 
	3.3.3.6
	Power-on stabilization time
	Stability requirements of paragraph 3.3.3.5 shall be met from 0.5 seconds after power-on or transfer between transmitters of a dual transmitter system.
	T
	
	T
	

	S0819 
	3.3.3.6.1
	Hot standby transmitter.s
	If Localizer subsystem stabilization requirements specified in paragraph 3.3.3.6 cannot be met with the standby transmitter normally inoperative.“cold”, the subsystem shall be designed so that the standby transmitter is continuously operating into a dummy load and is continuously monitored.
	I
	
	
	

	S0820 
	3.3.3.7
	Transmitter control functions and indicators
	Controls and indicators shall be provided as described in paragraph 3.2.3.
	I
	
	
	

	S0821 
	3.3.3.8
	Audio phase of modulation tones
	Audio phase relationship of the 90 Hz and 150 Hz modulation tones is as follows:
	A/T
	
	
	

	S0822 
	3.3.3.8.a
	Audio phase of modulation tones
	The relative phase of the 90 Hz and 150 Hz modulation tones of the course transmitter shall be such that the demodulated 90 Hz and 150 Hz waveforms                pass through zero in the same direction within 50 microseconds of each other at the common zero crossing.
	T
	
	
	

	S0823 
	3.3.3.8.a
	Audio phase of modulation tones
	If wavetable or other digitally synthesized method is used to produce the composite modulation waveform, sample rate and resolution shall be sufficient to meet these criteria.
	A
	
	
	

	S0824 
	3.3.3.8.b
	Audio phase of modulation tones
	The phase of the 150 Hz modulation tone of the clearance transmitter, relative to the 150 Hz modulation tone of the course transmitter shall be phase-locked so that the demodulated waveforms pass through zero in the same direction within 50 microseconds at every zero crossing.
	T
	
	
	

	S0825 
	3.3.3.8.c 
	Audio phase of modulation tones
	An adjustment shall be provided to offset the phase relationship between the course and clearance audio modulation by up to 90 degrees for the purpose      of improving immunity reflections.
	D
	
	
	

	S0826 
	3.3.3.8.c 
	Audio phase of modulation tones
	The established offset phase relationship      shall be lockable to within 50 microseconds.
	T
	
	
	

	S0827 
	3.3.3.9
	Carrier modulation
	A control shall be provided to adjust total modulation of the carrier output signals in steps of 0.1 percent or smaller over a minimum range of 34.0 to 46.0 percent.
	D/T
	
	
	

	S0828 
	3.3.3.9
	Carrier modulation
	RF phase between carrier and sideband outputs shall remain stable within 5 degrees when modulation is adjusted over this range.
	T
	
	
	

	S0829 
	3.3.3.9
	Carrier modulation
	The modulation balance shall remain constant within ± 0.004 DDM throughout the full specified range of the total modulation percentage adjustment.
	T
	T
	
	

	S0830 
	3.3.3.10
	Distortion of demodulated navigation tones
	Total harmonic distortion of the detected modulation shall be less than 5 percent measured over the bandwidth of 30 Hz to 4 kHz.
	T
	
	T
	

	S0831 
	3.3.3.10
	Distortion of demodulated navigation tones
	In addition, no single multiple of 30 Hz within that range with the exception of the 90 and 150 Hz modulation tones shall have an amplitude greater than 4 percent.-28 dB of the maximum amplitude of the demodulated audio.
	T
	
	T
	

	S0832 
	3.3.3.11
	Modulation balance adjustment
	A control shall be provided for precisely adjusting the total modulation balance (ratio between 90 Hz and 150 Hz amplitudes), and for simulating changes in the Localizer course position.
	D
	
	
	

	S0833 
	3.3.3.11
	Modulation balance adjustment
	The control shall have sufficient range to enable the Localizer to be adjusted to meet the requirements specified in paragraph 3.3.2.3.
	D
	D
	
	

	S0834 
	3.3.3.11
	Modulation balance adjustment
	The total modulation percentage shall remain stable within 0.1 percent when the modulation balance is adjusted over a range of ±0.025 DDM.
	T
	T
	
	

	S0835 
	3.3.3.12
	Identification keying
	The transmitter shall include a solid-state electronic keyer that modulates the carrier with a 1020 Hz tone to a nominal depth of 8 ±1 percent without interruption of the carrier.
	T
	
	
	

	S0836 
	3.3.3.12
	Identification keying
	The keyer shall provide character timing as follows:
	
	
	
	

	S0837 
	3.3.3.12.a
	Identification keying
	Dot length, 0.125 second
	T
	
	
	

	S0838 
	3.3.3.12.b
	Identification keying
	Dash length, 0.375 second
	T
	
	
	

	S0839 
	3.3.3.12.c
	Identification keying
	Space between a series of dots and dashes within a character, 0.125 second
	T
	
	
	

	S0840 
	3.3.3.12.d
	Identification keying
	Space between characters, 0.375 second
	T
	
	
	

	S0841 
	3.3.3.12.e
	Identification keying
	The keying rates shall remain within ±15 percent of the specified values under the service conditions of temperature and humidity.  
	T
	
	
	

	S0842 
	3.3.3.12
	Identification keying
	Keying pulses shall start without undesirable transients.
	T
	
	
	

	S0843 
	3.3.3.12
	Identification keying
	Keying pulses shall have no discontinuities.
	T
	
	
	

	S0844 
	3.3.3.12
	Identification keying
	Keying pulses shall stop without undesirable transients.
	T
	
	
	

	S0845 
	3.3.3.12
	Identification keying
	Transient peaks due to keying shall be less than or equal to 2 percent of the peak amplitude of the normal audio frequency waveform at the modulator output.
	T
	
	
	

	S0846 
	3.3.3.12
	Identification keying
	A multi-position switch or control shall be provided to enable selection of either keyed or unkeyed modulation or to remove all identification modulation from the carrier.
	D
	
	
	

	S0847 
	3.3.3.13
	Sideband amplitude adjustment
	A sideband amplitude control shall be provided to enable adjustment of the Localizer course sector width over the range specified in paragraph 3.3.2.5.
	D
	
	
	

	S0848 
	3.3.3.13
	Sideband amplitude adjustment
	Adjustment of this control over its range shall change the carrier to sideband phasing by no more than 5 degrees as measured over the service conditions of temperature and humidity.
	T
	T
	T
	

	S0849 
	3.3.3.14
	RF phase adjustment
	A phasing control shall be provided for shifting the RF phase of the signals appearing at the sideband (SBO) output over a range of at least ±20 degrees from the carrier (CSB) signal.
	T
	T
	
	

	S0850 
	3.3.3.14
	RF phase adjustment
	Adjustment of this control over its full range shall cause the sideband amplitude to change less than or equal to ±0.25 dB.
	T
	T
	
	

	S0851 
	3.3.3.15
	Carrier signal at sideband output
	With the modulator adjusted for optimum conditions, for any combination of sideband amplitude control or sideband phaser control settings, the carrier (CSB) power appearing at the sideband (SBO) output shall be 30 dB or more below the carrier power appearing at the carrier (CSB) output.
	T
	T
	
	

	S0852 
	3.3.3.16
	Power and modulation measurements
	Means shall be provided to measure course and clearance carrier and sideband powers and carrier modulation percentage.
	D
	
	
	

	S0853 
	3.3.3.16
	Power and modulation measurements
	Built- in line sections for wattmeter elements shall be installed in each of the output CSB and SBO lines to allow the measurement of modulation and modulation balance with external test equipment.
	I
	
	
	

	S0854 
	3.3.3.16
	Power and modulation measurements
	For dual equipment, the line sections shall be installed after the transfer relays.
	I
	
	
	

	S0855 
	3.3.3.17
	DME keying output
	The Localizer shall provide an output for identification keying of an associated DME (not part of this solicitation).
	D
	
	
	

	S0856 
	3.3.3.17
	DME keying output
	The DME keying output shall employ an isolated, solid state relay with contact resistance lower than 250 ohms, capable of sinking a current of 20 ma and withstanding an open circuit voltage of 50 Vdc.
	T
	
	
	

	S0857 
	3.3.3.17
	DME keying output
	If DME keying is selected, the keying output shall remain operational even when the Localizer identification is disabled.
	D
	
	
	

	S0858 
	3.3.3.17
	DME keying output
	In addition to the Morse code keying, the DME keying output shall be selectable to provide a single start signal to initiate operation of the DME’s internal identification keyer.
	D
	
	
	

	S0859 
	3.3.3.18
	Performance of periodic checks and certification
	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system:
	I
	
	
	

	S0860 
	3.3.3.18.a
	Performance of periodic checks and certification
	Carrier power output.CSB
	I
	
	
	

	S0861 
	3.3.3.18.b
	Performance of periodic checks and certification
	Sideband power output.SBO
	I
	
	
	

	S0862 
	3.3.3.18.c
	Performance of periodic checks and certification
	Course 90/150 Hz modulation balance.DDM
	I
	
	
	

	S0863 
	3.3.3.18.d
	Performance of periodic checks and certification
	Course total 90/150 Hz modulation percentage.SDM
	I
	
	
	

	S0864 
	3.3.3.18.e
	Performance of periodic checks and certification
	Course width.DDM
	I
	
	
	

	S0865 
	3.3.3.18.f
	Performance of periodic checks and certification
	90 Hz and 150 Hz modulation percentage
	I
	
	
	

	S0866 
	3.3.3.18.g
	Performance of periodic checks and certification
	Identification modulation percentage
	I
	
	
	

	S0867 
	3.3.3.18.h
	Performance of periodic checks and certification
	Modulation frequencies
	I
	
	
	

	S0868 
	3.3.3.18
	Performance of periodic checks and certification
	These parameters shall also be readable via the RMM interface.
	I
	
	
	

	S0869 
	3.3.3.18
	Performance of periodic checks and certification
	For dual transmitter systems, all parameters shall be capable of being displayed for both the main and standby transmitters.
	I
	
	
	

	S0870 
	3.3.3.18
	Performance of periodic checks and certification
	The following maintenance checks shall be available from the front panel or locally connected portable terminal:
	I
	
	
	

	S0871 
	3.3.3.18.a
	Performance of periodic checks and certification
	Monitor alarm, alert, and executive action
	I
	
	
	

	S0872 
	3.3.3.18.b
	Performance of periodic checks and certification
	Automatic transfer to standby equipment.dual transmitter/monitor system  only.
	I
	
	
	

	S0873 
	3.3.4.1
	Localizer antenna equipment supplied
	The Localizer antenna subsystem shall include the following components:


	I
	
	
	

	S0874 
	3.3.4.1.a
	Localizer antenna equipment supplied
	Broadband.108-112 MHz prefabricated radiating elements with radomes if required.
	I
	
	
	

	S0875 
	3.3.4.1.b
	Localizer antenna equipment supplied
	Mounting base and support masts or poles for each antenna element
	I
	
	
	

	S0876 
	3.3.4.1.c
	Localizer antenna equipment supplied
	Weather-resistant and animal-resistant cable trough or wireway.
	I
	
	
	

	S0877 
	3.3.4.1.d
	Localizer antenna equipment supplied
	Closure plates or hole plugs for support masts, cable trough, or wireway if required to prevent exposure of coaxial cables.
	I
	
	
	

	S0878 
	3.3.4.1.e
	Localizer antenna equipment supplied
	Weatherproof housing containing distribution and monitoring components.
	I
	
	
	

	S0879 
	3.3.4.1.f
	Localizer antenna equipment supplied
	Support masts, cable trough or wireway constructed in a way that will not allow coaxial cables to be exposed.
	I
	
	
	

	S0880 
	3.3.4.1.g
	Localizer antenna equipment supplied
	Dual LED obstruction light assemblies in accordance with FAA Advisory Circular AC150/5345-43 with support pole, mounting base, and hardware for each end of the antenna array.
	I
	
	
	

	S0881 
	3.3.4.1.h
	Localizer antenna equipment supplied
	Pre-cut low loss, semi-flexible, phase stabilized, coaxial cable with an RF phase temperature coefficient for the cable of ±10 ppm or less and connectors for interconnecting the antenna elements, distribution, and monitoring components.
	I
	
	
	

	S0882 
	3.3.4.1.i
	Localizer antenna equipment supplied
	AC power cable for the obstruction lights, terminating within the       

distribution/monitor enclosure.
	I
	
	
	

	S0883 
	3.3.4.1.j
	Localizer antenna equipment supplied
	All distribution and monitoring stripline or microstrip assemblies, phase  shifters, attenuators, detectors, terminal points, power supplies, and any other components necessary to distribute and adjust the RF signals and provide all required information to the Localizer monitor.
	I
	
	
	

	S0884 
	3.3.4.2
	Frequency range
	The complete Localizer antenna system consisting of the stripline or microstrip distribution network.s, antenna array, and stripline or microstrip monitor combining network.s shall be designed for operation throughout the band of 108 to 112 MHz without retuning.
	T
	
	
	

	S0885 
	3.3.4.3
	Intercoupling
	The isolation between those adjacent antenna elements in the array with the closest spacing, as measured between the input connector of the driven element and the monitor output of the undriven element, shall be at least 26 dB.
	T
	
	
	

	S0886 
	3.3.4.4
	RF distribution unit
	The array shall be furnished with the appropriate stripline or microstrip RF distribution unit(s) to provide the proper current excitation to generate the radiation patterns specified.
	A/T
	
	
	

	S0887 
	3.3.4.4
	RF distribution unit
	The nominal input impedance of the carrier (CSB) port(s) and the sideband-only (SBO) port(s) shall be 50 ohms.  
	T
	
	
	

	S0888 
	3.3.4.4
	RF distribution unit
	The voltage standing wave ratio (VSWR) at each of the inputs shall be less than or equal to1.20 over the full operating frequency range and service conditions of temperature and humidity.
	T
	
	
	

	S0889 
	3.3.4.4
	RF distribution unit
	There shall be at least 30 dB of isolation between the CSB and SBO input ports on the RF distribution unit.
	T
	
	
	

	S0890 
	3.3.4.4.1
	Convenience outlet and work light
	The weatherproof RF distribution/monitor enclosure shall be equipped with a light and a dual or quad AC convenience outlet with a ground fault interrupter.
	I
	
	
	

	S0891 
	3.3.4.4.1
	Convenience outlet and work light
	The outlet shall be protected by a weather resistant spring-loaded cover when not in use.
	I
	
	
	

	S0892 
	3.3.4.4.1
	Convenience outlet and work light
	The outlet shall be equipped with an on/off switch and shall be protected with a metal, tempered glass, or high impact plastic guard (i.e., not a bare bulb).
	I
	
	
	

	S0893 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	The antenna array shall consist of identical elements with appropriate spacing and excitation to produce the calculated horizontal radiation patterns described in Table VII and its notes.
	A
	
	
	

	S0894 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	Pattern shapes shall be calculated based on ideal performance of the proposed distribution network for the antenna array described, with excitation levels set to produce a 3-degree course width.
	A
	
	
	

	S0895 
	3.3.4.5
	Horizontal RF radiation pattern characteristics
	For dual-frequency arrays, the relationship between the calculated course and clearance CSB patterns shall comply with Figure 1, with the clearance array meeting the DDM requirements of paragraph 3.3.4.6.
	A
	
	
	

	S0896 
	3.3.4.6
	Clearance array DDM performance
	With the course adjusted for 3 degree course width and the Localizer operating normally, SBO sideband amplitude shall not exceed CSB sideband amplitude to at least ±35 degrees from centerline to assure that abnormal case DDM does not result.
	T
	
	
	

	S0897 
	3.3.4.6
	Clearance array DDM performance
	With the course adjusted for 3 degree course width and the Localizer operating normally, SBO sideband amplitude shall not exceed CSB sideband amplitude to at least ±35 degrees from centerline to assure that abnormal case DDM does not result.
	
	
	
	

	S0898 
	3.3.4.6
	Clearance array DDM performance
	With the course and clearance transmitters radiating and adjusted to recommended power ratios for a 3 degree course width, the clearance CSB-to-SBO relative pattern shapes shall be such that at least 250 microamperes of clearances exist for dual frequency systems and 210 microamperes of clearance for single frequency systems, beyond the first course CSB null.
	T
	
	
	

	S0899 
	3.3.4.6
	Clearance array DDM performance
	All other pattern requirements and notes shall be met concurrently.
	T
	
	
	

	S0900 
	3.3.4.7
	Course width adjustment 
	Course width adjustment shall be accomplished only by changing the relative power level of the sideband-only (SBO) signal with respect to the carrier signal.
	A
	
	
	

	S0901 
	3.3.4.8
	Vertical radiation
	The vertical radiation pattern shall be such that coverage requirements are met with the antenna mounted at any height from ground level to a platform of up to 25 feet above level ground.
	A
	
	
	

	S0902 
	3.3.4.9
	Integral monitoring
	The antenna subsystem shall be equipped for integral monitoring, requiring no external monitor antennas.
	I
	
	
	

	S0903 
	3.3.4.9
	Integral monitoring
	The integral monitor shall be capable of determining the proper operation (phase and amplitude) of the signal distribution network feeding the antennas in the array as well as the relationship between carrier+sideband and sideband-only power delivered to the antenna from the transmitter.
	D
	
	
	

	S0904 
	3.3.4.9
	Integral monitoring
	The integral monitor shall also be capable of detecting open or shorted cables between the distribution and combining networks and the antenna elements.
	D
	
	
	

	S0905 
	3.3.4.9
	Integral monitoring
	The detector and monitor combining network shall be broadband over the full operating frequency range and shall require no retuning for changes in Localizer operating frequency.
	D
	
	
	

	S0906 
	3.3.4.9.1
	Monitoring technique
	The derived monitoring signals shall accurately represent the amplitude and phase of signals that would be obtained from dipoles at the monitor azimuths in the unobstructed far field.
	D
	
	
	

	S0907 
	3.3.4.9.2
	Monitored azimuths
	The monitor shall provide separate course and width signals derived from the elements in the Localizer antenna array.
	A/D
	
	
	

	S0908 
	3.3.4.9.2
	Monitored azimuths
	For a dual-frequency Localizer, two additional monitor signals shall be generated for the radiated clearance signal.
	A/D
	
	
	

	S0909 
	3.3.4.9.2.a
	Monitored azimuths
	For a single frequency system, the monitor outputs shall correspond to 0 degrees (on-course) and edge-of-course (155 Ua).
	T
	
	
	

	S0910 
	3.3.4.9.2.b
	Monitored azimuths
	For a dual frequency system, the “On-course” (or “Course”) monitor output shall correspond to the nominal on-course azimuth of 0 degrees.
	T
	
	
	

	S0911 
	3.3.4.9.2.b
	Monitored azimuths
	The "Off Course" or "Width" output shall correspond to either a site-specific azimuth equal to the edge of course (i.e., 0.155 DDM) or a fixed azimuth of 2 degrees off center.
	T
	
	
	

	S0912 
	3.3.4.9.2.c 
	Monitored azimuths
	The two clearance monitor outputs of a dual frequency system shall correspond to design azimuths selected to best monitor the array’s sensitivity to out-of-tolerance clearance signals.
	A
	
	
	

	S0913 
	3.3.4.9.3
	In-Line phasing detector
	For test and monitoring purposes, provision shall be made for the 90/150 Hz composite audio signal from the integral monitor in-line phasing detector(s) to be available inside the Localizer shelter.
	I/D
	
	
	

	S0914 
	3.3.4.9.4
	Monitor stability
	The components of the integral monitoring subsystem shall be designed such that monitor values remain stable over the specified service conditions and once calibrated.
	T
	
	
	

	S0915 
	3.3.4.9.4
	Monitor stability
	The monitor shall require no readjustment for seasonal changes in environmental conditions.
	D
	
	
	

	S0916 
	3.3.4.9.4
	Monitor stability
	The integral monitor shall maintain the following parameter stability under Environment III conditions for portions of the integral monitor subsystem external to the Localizer shelter, and under Environment II conditions for portions of the integral monitor subsystem located inside the shelter:

DDM

± 0.002

RF amplitude
± 5 percent

Modulation       ± 1  percent (absolute)
	D
	
	
	

	S0917 
	3.3.4.10 
	Mechanical design and frangibility
	The antenna array, cable raceway, and monitor/distribution unit housing shall be designed to collapse under impact from an aircraft imparting 4000 lbs-force of shear force parallel to the runway centerline, with minimal damage to the aircraft.
	A
	
	
	

	S0918 
	3.3.4.10
	Mechanical design and frangibility
	Cables and connectors shall break away upon impact so as to not impede the aircraft.
	A
	
	
	

	S0919 
	3.3.4.10
	Mechanical design and frangibility
	Frangibility break point shall be 3 inches or less above ground as described in FAA Advisory Circular AC 150/5300-13 paragraph 305a.4.
	A
	
	
	

	S0920 
	3.3.4.10.1
	Array height
	The overall height of the array when mounted on the normal support shall be less than or equal to 6 1/2 feet
	I
	
	
	

	S0921 
	3.3.4.10.2
	Elevated antenna array support structure
	The antenna array shall be capable of being mounted on an elevated support structure.  
	I
	
	
	

	S0922 
	3.3.4.10.3
	Wind and ice loading
	The antenna subsystem components shall remain mechanically stable under conditions of a wind velocity of 100 mph with a ½-inch radial coating of clear ice.
	A
	
	
	

	S0923 
	3.3.4.10.4
	Reflectors or screens
	The antenna shall produce the required radiation patterns and characteristics without the use of external reflectors or screens.
	I
	
	
	

	S0924 
	3.3.4.10.5


	Environmentally resistant design and construction
	Radomes, connectors, cable entrances and pass-through, cable troughs, and the distribution/monitor component housing shall be constructed to be resistant to the greatest extent practical to moisture, condensation, insects, and small animals such as mice, gophers, and snakes.
	A/I
	
	
	

	S0925 
	3.3.4.10.5


	Environmentally resistant design and construction
	Gaskets and screens shall be employed where appropriate, and upward-facing openings shall be avoided wherever possible.
	I
	
	
	

	S0926 
	3.3.5
	Localizer monitor
	The Localizer subsystem shall be provided with a monitor that provides fault detection by processing the monitor signals derived from the antenna integral monitor.
	A/D
	
	
	

	S0927 
	3.3.5
	Localizer monitor
	When any of the fault conditions specified in paragraph 3.3.5.3 are detected, shutdown or transfer shall be initiated as detailed in paragraph 3.3.5.4.
	D
	
	
	

	S0928 
	3.3.5
	Localizer monitor
	The total time between the occurrence of a fault and either stable radiation and monitoring of the standby transmitter or shutdown shall be no greater than 2 seconds for Category III operation, 5 seconds for Category II operation, or 10 seconds for Category I operation.
	T
	
	
	

	S0929 
	3.3.5
	Localizer monitor
	The monitor.s shall have adjustable alarm threshold controls for each of the parameters being monitored.
	I
	
	
	

	S0930 
	3.3.5
	Localizer monitor
	The adjustment range shall allow setting alarm thresholds to narrower tolerances than ICAO requirements.
	D
	
	
	

	S0931 
	3.3.5.1.
	Dual equipment monitoring
	A dual equipment localizer subsystem shall be equipped with dual parallel monitors for the radiating course and, if dual frequency, clearance signals such that each of the elsewhere specified monitored parameters is examined by two identical monitor channels.  
	I
	
	
	

	S0932 
	3.3.5.1.
	Dual equipment monitoring
	An out-of-tolerance condition detected by both monitors simultaneously shall initiate an equipment transfer or shutdown.
	D
	
	
	

	S0933 
	3.3.5.1.
	Dual equipment monitoring
	If an out-of-tolerance condition is detected by one monitor but not the other, the system shall remain operational
	D
	
	
	

	S0934 
	3.3.5.1.
	Dual equipment monitoring
	If an out-of-tolerance condition is detected by one monitor but not the other, a “Monitor fault” alert shall be generated.
	D
	
	
	

	S0935 
	3.3.5.1.
	Dual equipment monitoring
	In the event that one monitor is removed from service (bypassed), leaving the second monitor active, the remaining monitor shall initiate a transfer or shutdown upon detection of an out-of-tolerance signal.
	D
	
	
	

	S0936 
	3.3.5.1.1
	Hot standby monitoring
	If a hot standby course (and clearance transmitter in dual frequency system) is employed in a dual system, each transmitter shall be monitored for each of the specified monitor parameters while operating into its dummy load.
	I
	
	
	

	S0937 
	3.3.5.1.1
	Hot standby monitoring
	The integrity of the ILS shall not be compromised by standby monitor design or accuracy.  
	A
	
	
	

	S0938 
	3.3.5.1.1
	Hot standby monitoring
	The accuracy and stability of the standby monitor shall be such that when the standby transmitter is switched to the antenna, its signal, as monitored through the main (on-air) monitor path, will be shown to be within operating tolerance.
	T
	
	
	

	S0939 
	3.3.5.2
	Single equipment monitoring
	A single equipment system has a single monitor with the same characteristics described above; however, rather than transferring to a standby transmitter, the monitor shall execute a system shutdown upon detection of a fault condition.
	D
	
	
	

	S0940 
	3.3.5.3
	Fault conditions 
	The monitor shall detect a fault and shall initiate appropriate action as specified in paragraph 3.3.5.4 if any of the following fault conditions occur:
	T
	
	
	

	S0941 
	3.3.5.3.a
	Fault conditions 
	A shift of the course position corresponding to 5 percent of the nominal course width for Category I operation, 3.5 percent of the nominal course width for Category II operation or 3 percent of the nominal course width for Category III operation
	T
	
	
	

	S0942 
	3.3.5.3.b
	Fault conditions 
	A change in displacement sensitivity (course width) exceeding 17 percent of nominal for Category I/II and 10 percent of nominal for Category III operation.
	T
	
	
	

	S0943 
	3.3.5.3.c
	Fault conditions 
	A radiated DDM of less than 0.155 from the edge-of-course out to 35 degrees.
	T
	
	
	

	S0944 
	3.3.5.3.d
	Fault conditions 
	A reduction of radiated Localizer RF power of 1 dB from nominal in either the course or clearance signal.
	T
	
	
	

	S0945 
	3.3.5.3.e
	Fault conditions 
	A change of the 90 and 150 Hz modulation percentages outside the 18 to 22 percent limits.
	T
	
	
	

	S0946 
	3.3.5.3.f
	Fault conditions 
	Continuous (unkeyed) identification tone for more than 17 seconds.
	T
	
	
	

	S0947 
	3.3.5.3.g
	Fault conditions 
	Identification tone absent for more than 17 seconds.
	T
	
	
	

	S0948 
	3.3.5.3.h
	Fault conditions 
	Reduction of identification modulation percentage. .Threshold adjustable over the range of 2.5 to 12 percent modulation.
	T
	
	
	

	S0949 
	3.3.5.3.i
	Fault conditions 
	An open or shorted connector or cable between the RF distribution unit and an antenna.
	T
	
	
	

	S0950 
	3.3.5.3.j
	Fault conditions 
	An open or shorted connector or cable between an antenna monitor output and the RF monitor combiner unit.
	D
	
	
	

	S0951 
	3.3.5.3.k
	Fault conditions 
	For dual frequency localizers a change in the frequency separation of the course and clearance transmitters beyond the limits of 7.5 kHz and 8.5 kHz.
	T
	
	
	

	S0952 
	3.3.5.4 
	Monitor action
	The fault conditions listed in paragraph 3.3.5.3, with the following exceptions: Course position.3.3.5.3.a, Course width.3.3.5.3.b, Reduction of radiated RF power.3.3.5.3.d. 

shall be configurable for either executive monitor action or to produce a warning or maintenance alert without causing a system shutdown or transfer.
	D
	
	
	

	S0953 
	3.3.5.4 
	Monitor action
	The three fault conditions listed above shall always result in the following actions if a fault persists for longer than a preset period of time as specified in paragraph 3.3.5.4.4.
	T
	
	
	

	S0954 
	3.3.5.4.1.a
	Single equipment response to monitor alarm
	Cease radiation of the out-of-tolerance signal.
	T
	
	
	

	S0955 
	3.3.5.4.1.b
	Single equipment response to monitor alarm
	Initiate a local visual alarm and transmit the alarm indication to the remote control point.
	T
	
	
	

	S0956 
	3.3.5.4.1.c
	Single equipment response to monitor alarm
	Attempt to restart the system 50 seconds after detection of the fault.
	T
	
	
	

	S0957 
	3.3.5.4.1.c
	Single equipment response to monitor alarm
	If the fault is still present after restarting, shut down again and attempt a second restart 5 minutes after the fault was first detected.
	T
	
	
	

	S0958 
	3.3.5.4.1.d
	Single equipment response to monitor alarm
	If the manufacturer’s equipment has additional restart features, they shall be capable of being disabled.
	T
	
	
	

	S0959 
	3.3.5.4.1.e
	Single equipment response to monitor alarm
	If a successful restart is obtained, the automatic restart circuitry shall be reset after a period of > 4.5 minutes.
	T
	
	
	

	S0960 
	3.3.5.4.1.e
	Single equipment response to monitor alarm
	If a second fault occurs within this period, the “5 minute retry” timer is still in effect and restart will be attempted 5 minutes after the initial fault detection.
	T
	
	
	

	S0961 
	3.3.5.4.1.f
	Single equipment response to monitor alarm
	Any manual (operator initiated) restart initiated within 20 seconds after the     detection of a fault shall be inhibited, assuring that a system shut down because of a detected fault will remain off the air for at least 20 seconds.
	T
	
	
	

	S0962 
	3.3.5.4.1.g
	Single equipment response to monitor alarm
	Automatic restart shall be inhibited whenever a PMDT is connected to the system and a user is logged in.
	T
	
	
	

	S0963 
	3.3.5.4.1.h
	Single equipment response to monitor alarm
	The system shall be configurable to disable all automatic restart actions.
	T
	
	
	

	S0964 
	3.3.5.4.2.a
	Dual equipment response to monitor alarm
	Cause the out-of tolerance Localizer transmitters to cease radiating.
	T
	
	
	

	S0965 
	3.3.5.4.2.b
	Dual equipment response to monitor alarm
	Transfer the antenna to the standby transmitters and activate the standby transmitters.  
	T
	
	
	

	S0966 
	3.3.5.4.2.b
	Dual equipment response to monitor alarm
	If the fault persists for the balance of the preset period of time following transfer, the station shall shut down and inhibit restoration for at least 20 seconds.
	T
	
	
	

	S0967 
	3.3.5.4.2.c
	Dual equipment response to monitor alarm
	Following transfer or shutdown, initiate a local visual alarm and transmit the alarm indications to the remote control point.
	T
	
	
	

	S0968 
	3.3.5.4.2.d
	Dual equipment response to monitor alarm
	For dual equipment used for Category I service, if the fault persists after transfer to the standby transmitter, the automatic restart sequence as described in paragraph 3.3.5.4.1.c shall commence.
	T
	
	
	

	S0969 
	3.3.5.4.2.d
	Dual equipment response to monitor alarm
	If either the 50 second or 5 minute restart attempt is successful, the (previously) main transmitter shall reset, resume operation into the dummy load, and be available for transfer when the next fault is detected by the executive (on-air) monitor.
	T
	
	
	

	S0970 
	3.3.5.4.2.d
	Dual equipment response to monitor alarm
	If the 5 minute restart fails, additional automatic restarts, if available and enabled, may be attempted. After the last available restart, if the fault persists, the transmitter shall shut down and require a manual reset to restart.
	T
	
	
	

	S0971 
	3.3.5.4.3 
	Fault detected by a single monitor.dual monitor systems
	If only one monitor senses a fault and that fault persists beyond the preset period of time, an indication of the single monitor alarm status shall be transmitted to the remote control point.
	T
	
	
	

	S0972 
	3.3.5.4.4
	Monitor action delay
	The monitor shall have a hold-off period adjustable from 0.3 to 10 seconds during which time shutdown or transfer control is inhibited.
	T
	
	
	

	S0973 
	3.3.5.5
	Localizer monitor stabilization
	Within 0.5 seconds after application of the signal, the monitor shall stabilize and measure the value of the applied signal with an accuracy of ± 25 percent of the alarm threshold for that monitored parameter
	T
	
	T
	

	S0974 
	3.3.5.6
	Localizer monitor failsafe
	The Localizer monitor shall meet the failsafe requirements described in paragraph 3.2.23.
	A/D
	
	
	

	S0975 
	3.3.6  
	Localizer Far-Field Monitor (FFM) subsystem 


	Category II/III Localizer equipment shall be equipped with a FFM subsystem to indicate the status of the signal based on an actual field measurement.
	I/A/D
	
	
	

	S0976 
	3.3.6  
	Localizer Far-Field Monitor (FFM) subsystem 


	The FFM shall have no executive control over the Localizer;
	D
	
	
	

	S0977 
	3.3.6  
	Localizer Far-Field Monitor (FFM) subsystem 


	FFM status shall be indicated with an indicator light and aural alarm at the Localizer transmitter and any remote equipment status display.
	I
	
	
	

	S0978 
	3.3.6.1
	FFM general requirements
	The Localizer FFM subsystem shall be designed to be installed at the middle or inner Marker Beacon site or in a stand-alone configuration.
	I
	
	
	

	S0979 
	3.3.6.1
	FFM general requirements
	The FFM subsystem shall consist of the following:
	I
	
	
	

	S0980 
	3.3.6.1.a
	FFM general requirements
	Two antennas which, when mounted 6 feet to 25 feet above the ground,  provide adequate reception of the Localizer signal by the supplied FFM receiver, and have sufficient front to back ratio to preclude interference from reflections from behind the antenna.
	I
	
	
	

	S0981 
	3.3.6.1.b
	FFM general requirements
	A 6- foot high frangible support for each antenna with the frangible breakpoint no higher than 3 inches above the base.
	I
	
	
	

	S0982 
	3.3.6.1.c
	FFM general requirements
	Two FFM receivers and processing equipment as specified in paragraph 3.3.6.6.
	I
	
	
	

	S0983 
	3.3.6.1.d
	FFM general requirements
	FFM equipment cabinet.as described in paragraph 3.3.6.9.
	I
	
	
	

	S0984 
	3.3.6.1.e
	FFM general requirements
	All interconnecting cables.power, control, data, etc. necessary for installation of the FFM when co-located with a Marker Beacon.
	I
	
	
	

	S0985 
	3.3.6.2
	Fault conditions
	The FFM shall detect any of the following conditions:
	T
	
	
	

	S0986 
	3.3.6.2.a
	Fault conditions
	A shift of the course position corresponding to 3.5 percent of the nominal course width when configured for Category II operation.
	T
	
	
	

	S0987 
	3.3.6.2.b
	Fault conditions
	A shift of the course position corresponding to 3 percent of the nominal course width when configured for Category III operation.
	T
	
	
	

	S0988 
	3.3.6.2.c
	Fault conditions
	A reduction in the radiated RF signal.
	T
	
	
	

	S0989 
	3.3.6.3
	Monitor limit adjustments
	The out-of-tolerance limits shall be adjustable from 0.000 to ±0.015 DDM and 0 to -6 dB minimum.  
	T
	
	
	

	S0990 
	3.3.6.4
	Alert status filtering
	The FFM subsystem shall be a dual system utilizing two independent receivers and antennas, with software filtering and voting such as to minimize short-term nuisance alerts.
	I/D
	
	
	

	S0991 
	3.3.6.4
	Alert status filtering
	Detected signals, which fall out of tolerance at a slow periodic rate such as might be caused by reflections from moving objects, shall be filtered to avoid repeated intermittent alarms.
	T
	
	
	

	S0992 
	3.3.6.4
	Alert status filtering
	An alert shall be issued only under the following conditions:
	
	
	
	

	S0993 
	3.3.6.4.a
	Alert status filtering
	The same out-of-tolerance condition is detected by both monitors
	T
	
	
	

	S0994 
	3.3.6.4.b
	Alert status filtering
	The out-of-tolerance condition persists for a preset period of time, adjustable over the range of 0.5 to 10 seconds.
	T
	
	
	

	S0995 
	3.3.6.5
	Indication of FFM failure
	A failure of the FFM subsystem, including the loss of one of the two monitors or a loss of communication between the FFM and Localizer subsystem or remote status indicator shall result in an indication of the failure on the RSIC display panel.
	D
	
	
	

	S0996 
	3.3.6.6
	FFM receiver performance
	The FFM subsystem receivers shall meet the following requirements over the environmental service conditions:
	I/T
	
	
	

	S0997 
	3.3.6.6.a
	FFM receiver performance
	Frequency range:  108 to 112 Mhz
	D
	
	
	

	S0998 
	3.3.6.6.b
	FFM receiver performance
	Localizer channel selection by a frequency synthesizer
	D
	
	
	

	S0999 
	3.3.6.6.c
	FFM receiver performance
	Desensitization:  Application of a 4 volt signal 4 MHz removed from the Localizer carrier frequency does not cause more than a 2 dB reduction in the detected level of a 5 microvolt 30 percent modulated signal at the Localizer carrier frequency
	T
	
	
	

	S01000 
	3.3.6.6.d
	FFM receiver performance
	Sensitivity:  No more than five microvolts for 10 dB (S+N)/N, 20 percent modulation, 90 Hz
	T
	
	
	

	S01001 
	3.3.6.6.e
	FFM receiver performance
	IF image rejection:  90 dB minimum
	T
	
	
	

	S01002 
	3.3.6.6.f
	FFM receiver performance
	Frequency stability: .002 percent
	T
	
	
	

	S01003 
	3.3.6.6.g
	FFM receiver performance
	Cross modulation:  With an input signal of 5 microvolts, application of an interfering signal of 5 millivolts, modulated at 50 percent and separated from the desired signal by 50 KHz , does not cause no more than 10 percent distortion of the demodulated audio from the desired signal.
	T
	
	
	

	S01004 
	3.3.6.6.h
	FFM receiver performance
	Selectivity:
15 kHz minimum at -6 dB

35 kHz maximum at -60 dB

60 kHz maximum at -90 dB
	T
	
	
	

	S01005 
	3.3.6.6.i
	FFM receiver performance
	Input impedance:  50 ohms ±10 ohms
	T
	
	
	

	S01006 
	3.3.6.6.j
	FFM receiver performance
	Audio frequency response linearity:  Better than 0.1 dB for 20 percent modulation at 90 Hz and 150 Hz
	T
	
	
	

	S01007 
	3.3.6.6.k
	FFM receiver performance
	Audio output level:  For a 20 microvolt input signal 20 percent modulated at 90 Hz, the audio output level can be varied from 0 to at least 125 percent of the minimum level required by the FFM input..  For any RF signal level between the AGC threshold and 10 millivolts, the detected audio output will vary no more than 3 dB
	T
	
	
	

	S01008 
	3.3.6.6.l
	FFM receiver performance
	Detector linearity:  The detected audio output is linear over the range of 15 to 40 percent modulation.  The DC  output derived from the detected audio is constant within 1 dB or the range of 15 to 40 percent modulation
	T
	
	
	

	S01009 
	3.3.6.6.m
	FFM receiver performance
	Audio distortion:  Less than 5 percent at 90 Hz and 150 Hz  for a 30 percent modulated  RF input signal with an amplitude between 50 microvolts to 10 millivolts
	T
	
	
	

	S01010 
	3.3.6.6.n
	FFM receiver performance
	Transient filtering:  Only changes in DDM detected by the FFM receiver which deviate from the nominal value for longer than one second will be output to the FFM monitor
	T
	
	
	

	S01011 
	3.3.6.7
	FFM control and status display
	The FFM shall provide for the following control and status display functions:
	D
	
	
	

	S01012 
	3.3.6.7.a
	FFM control and status display
	A FFM bypass switch to suppress FFM alerts. Activation of the bypass switch energizes the FFM monitor alarm bypass light. This is a local switch. In addition, this function can be controlled remotely from the Localizer or the Remote Control subsystem in the air traffic control tower
	D
	
	
	

	S01013 
	3.3.6.7.b
	FFM control and status display
	The FFM transmits DDM and RF signal strength measurements to the Localizer for status display on the Localizer front panel and numeric display on the Localizer front panel or portable terminal. There is no local display of DDM and RF signal strength as measured by the FFM
	D
	
	
	

	S01014 
	3.3.6.8
	Time delay and reset
	A delay-before-alert timer to inhibit nuisance alerts shall be incorporated in the FFM.
	D
	
	
	

	S01015 
	3.3.6.8
	Time delay and reset
	This timer shall start when an out-of-tolerance condition is detected by one or both monitors
	D
	
	
	

	S01016 
	3.3.6.8
	Time delay and reset
	The timer shall be automatically reset if, within the preset delay time (nominally 10 seconds), both monitors detect that the signal has returned to within the preset tolerance limits.
	D
	
	
	

	S01017 
	3.3.6.8
	Time delay and reset
	This time delay shall be adjustable from 5 to 90 seconds.
	D
	
	
	

	S01018 
	3.3.6.9 
	FFM equipment enclosures
	The FFM electronics cabinet and battery shelf shall be of aluminum or steel construction, designed to be mounted inside a Marker Beacon subsystem or similar sized equipment shelter.
	I
	
	
	

	S01019 
	3.3.6.9 
	FFM equipment enclosures
	The FFM electronics cabinet shall be vented as required for adequate convection cooling with RF screening as required to meet equipment performance requirements.
	I
	
	
	

	S01020 
	3.3.6.9 
	FFM equipment enclosures
	A 120 VAC 15A duplex convenience outlet shall be installed inside the stand-alone cabinet.
	I
	
	
	

	S01021 
	3.3.6.9.1
	FFM battery shelf
	A rustproof metal battery shelf designed to support the batteries needed to satisfy the power requirements of the FFM shall be provided.
	I
	
	
	

	S01022 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall provide adequate maintenance access, shall provide adequate protection against damage caused by electrolyte leakage
	I
	
	
	

	S01023 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall provide adequate physical protection for the batteries including protection from a short circuit across the terminals.
	I
	
	
	

	S01024 
	3.3.6.9.1
	FFM battery shelf
	The battery shelf shall permit the necessary air flow for ventilation.
	I
	
	
	

	S01025 
	3.3.6.9.2
	FFM equipment and battery mounting options
	If the FFM is designed such that the electronics are normally located within the marker beacon electronics subsystem cabinet, an optional dedicated FFM cabinet with all mounting hardware, cables, and battery shelf shall be provided if ordered.
	I
	
	
	

	S01026 
	3.3.6.9.2
	FFM equipment and battery mounting options
	If a stand-alone FFM cabinet is used, it shall be no larger than the Marker Beacon cabinet.
	I
	
	
	

	S01027 
	3.3.6.9.2
	FFM equipment and battery mounting options
	The specified common battery, power supply, and battery charger shall have sufficient capacity to power both the Marker Beacon and FFM electronics for the required length of time, and recharge the battery in the required length of time.
	I
	
	
	

	S01028 
	3.4
	UHF Glide Slope system configuration (general)
	A dual frequency Glide Slope shall be able to operate with a Watts Antenna Company end fire Glide Slope (EFGS) antenna system, providing the necessary interface between the transmitters and EFGS distribution unit as well as between the EFGS monitor and the Glide Slope equipment monitor functions.
	I/D
	
	
	

	S01029 
	3.4
	UHF Glide Slope system configuration (general)
	The Glide Slope chassis, cabinet, and card cage shall be mechanically designed and prewired (power, control, data, backplane) to accept additional modules allowing any configuration to be field-convertible to any other configuration including conversion to dual frequency and dual transmitter/monitor configurations.
	I
	
	
	

	S01030 
	3.4.1.a
	Null reference Glide Slope station
	A complete null reference Glide Slope

station shall consist of the following equipment:
	I
	
	
	

	S01031 
	3.4.1.a.1
	Null reference Glide Slope station
	Transmitter group with associated modulation, monitor, and control                  

equipment.
	I
	
	
	

	S01032 
	3.4.1.a.2.
	Null reference Glide Slope station
	Complete Glide Slope antenna group consisting of two identical transmitting antennas with monitor probes, associated coaxial cabling, and all antenna mounting hardware and dual obstruction lights.
	I
	
	
	

	S01033 
	3.4.1.a.3
	Null reference Glide Slope station
	Power dividing networks and monitor combining networks required for null reference RF signal distribution and integral monitoring.
	I
	
	
	

	S01034 
	3.4.1.a.4
	Null reference Glide Slope station
	For dual equipment only: two transmitters/ modulators, two monitors, and an antenna changeover unit to switch the antenna from the main to the standby transmitter.
	I
	
	
	

	S01035 
	3.4.1.b
	Sideband reference Glide Slope station
	A complete sideband reference paragraph 3.4.1.Glide Slope station shall consist of the equipment described in a with the power divider and monitor combining network appropriate for sideband reference signal distribution.
	I
	
	
	

	S01036 
	3.4.1.c
	Capture effect Glide Slope station
	A complete capture effect Glide Slope shall consist of the following:
	I
	
	
	

	S01037 
	3.4.1.c.1
	Capture effect Glide Slope station
	Transmitter group including course and clearance transmitters with associated modulation, monitor, and control equipment.
	I
	
	
	

	S01038 
	3.4.1.c.2
	Capture effect Glide Slope station
	Complete capture effect Glide Slope antenna group consisting of three identical transmitting antennas with monitor probes, associated coaxial cabling, all antenna mounting hardware and dual obstruction lights.
	I
	
	
	

	S01039 
	3.4.1.c.3
	Capture effect Glide Slope station
	Power dividing networks and monitor combining networks required for

capture effect RF signal distribution and integral monitoring.
	I
	
	
	

	S01040 
	3.4.1.c.4
	Capture effect Glide Slope station
	For dual equipment only: two sets (each course and clearance) of

transmitters/modulators, two sets of monitors, and an antenna changeover

unit to switch the antenna from the main to the standby transmitter.
	I
	
	
	

	S01041 
	3.4.2
	UHF Glide Slope subsystem performance 
	The Glide Slope subsystem shall provide guidance in the vertical plane to aircraft in approaches to, and landings at airfields.
	A
	
	
	

	S01042 
	3.4.2
	UHF Glide Slope subsystem performance 
	The radiation pattern shall be developed to provide a straight line descent path in the vertical plane containing the runway centerline, with the 150 Hz tone predominating below path and the 90 Hz tone predominating above path, to at least an angle equal to 175 percent of the glide angle.
	A
	
	
	

	S01043 
	3.4.2
	UHF Glide Slope subsystem performance 
	The Glide Slope shall be adjustable to produce glide path angles between 2 and 4 degrees.
	T
	
	
	

	S01044 
	3.4.2
	UHF Glide Slope subsystem performance 
	The glide path shall be capable of being maintained to within 4 percent of the commissioned glide path angle for Category III systems and 7.5 percent of the commissioned glide path angle for Category I/II systems.
	T
	
	
	

	S01045 
	3.4.2.1
	Coverage
	With the course and/or clearance transmitter power output reduced to the RF monitor alarm level.-1 dB for Dual Frequency, -3 dB for Single Frequency the Glide Slope shall provide signal level greater than 15 microvolt, flag current greater than 240 microamps, and a fly-up signal of 150 microamps to allow satisfactory operation with a typical aircraft installation in sectors of 8 degrees in azimuth on each side of the course line of the glide path to a distance of at least 10 nautical miles between 0.5 and 1.75 times the path angle above the horizontal, or to such lower angle down to 0.30 times the path angle as required to safeguard the promulgated glide path procedure.
	A/T
	
	
	

	S01046 
	3.4.2.2
	Polarization
	Emission from the Glide Slope antenna shall be horizontally polarized.
	I
	
	
	

	S01047 
	3.4.2.3
	Automatic changeover unit.dual transmitter/monitor systems only
	The dual equipment Glide Slope shall be equipped with an automatic changeover unit which is controlled by the monitor.
	I/D
	
	
	

	S01048 
	3.4.2.3
	Automatic changeover unit.dual transmitter/monitor systems only
	When a fault (out-of-tolerance) radiated signal is detected, the automatic changeover unit shall transfer the antenna from the main to the standby transmitter.
	D
	
	
	

	S01049 
	3.4.3.1
	Radio frequency
	The Glide Slope transmitter shall be capable of operating on frequencies over the range of 329 MHz to 335 MHz in 0.150 MHz increments.
	T
	
	
	

	S01050 
	3.4.3.1
	Radio frequency
	The accuracy of the carrier frequency shall be within ±0.002 percent over the service conditions.
	T
	
	
	

	S01051 
	3.4.3.1
	Radio frequency
	For the dual-frequency configuration which employs two transmitters, the two carrier frequencies shall track such that only a single setting is required to select the Glide Slope nominal operating frequency.
	T
	
	
	

	S01052 
	3.4.3.1
	Radio frequency
	The two transmitters shall be offset symmetrically about the assigned (channel) frequency, with the frequency difference 8.0 kHz. 
	T
	
	
	

	S01053 
	3.4.3.2
	Modulation
	Each of the two modulation tones.90 and 150 Hz shall modulate the course transmitter carrier to a nominal depth of modulation of 40 percent.
	T
	
	
	

	S01054 
	3.4.3.2
	Modulation
	Each of the two modulation tones.90 and 150 Hz shall be maintained within the limits of 38 and 42 percent.
	T
	
	
	

	S01055 
	3.4.3.3
	Transmitter output power and adjustment
	The Glide Slope course/clearance transmitter(s) shall have sufficient power to meet the coverage requirements as defined in paragraph 3.4.2.1 with the antennas provided and with the system installed at a site, which meet FAA siting requirements.
	A/T
	
	
	

	S01056 
	3.4.3.3
	Transmitter output power and adjustment
	For purposes of testing, the transmitter power output power shall be capable of being reduced below the maximum power output by at least 4 dB without changing the modulation characteristics of the transmitted signal.
	T
	
	
	

	S01057 
	3.4.3.3
	Transmitter output power and adjustment
	The output power of the CSB signal shall be adjustable with adjustment resolution of no coarser than 0.1 watts.
	T
	
	
	

	S01058 
	3.4.3.3
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level modulation balance shall change by no more than 0.002 DDM.
	T
	
	
	

	S01059 
	3.4.3.3
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level path width shall change by no more than 2 percent.
	T
	
	
	

	S01060 
	3.4.3.3
	Transmitter output power and adjustment
	When operating at the reduced.-4 dB power level carrier total modulation percentage shall change by no more than 0.5 percent in absolute value (typically 79.5 to 80.5 percent).
	T
	
	
	

	S01061 
	3.4.3.4
	Transmitter stability
	Variations in the following parameters over the service conditions shall be remain within the limits tabulated below throughout all settings of the sideband amplitude control:
	T
	
	
	

	S01062 
	3.4.3.4.a
	Transmitter stability
	Carrier power at carrier output   ±5.0 percent
	T
	
	
	

	S01063 
	3.4.3.4.b
	Transmitter stability
	Sideband ratio
±0.5 dB
	T
	
	
	

	S01064 
	3.4.3.4.c
	Transmitter stability
	Carrier modulation 
±1.0 %.each tone
	T
	
	
	

	S01065 
	3.4.3.4.d
	Transmitter stability
	Carrier modulation balance    ±0.002 DDM
	T
	
	
	

	S01066 
	3.4.3.4.e
	Transmitter stability
	Sideband balance
±0.5 dB
	T
	
	
	

	S01067 
	3.4.3.4.f
	Transmitter stability
	RF phase between carrier and sideband outputs   ±10 degrees
	T
	
	
	

	S01068 
	3.4.3.4.g
	Transmitter stability
	Navigational tone frequency   ±1.0 percent
	T
	
	
	

	S01069 
	3.4.3.4.h
	Transmitter stability
	Transmitter frequency ±.002 percent of assigned frequency
	T
	
	
	

	S01070 
	3.4.3.5
	Power-on stabilization time
	Stability requirements of paragraph 3.4.3.4 shall be met from 0.5 seconds after power-on or transfer between transmitters of a dual transmitter system. 
	T
	
	
	

	S01071 
	3.4.3.5.1
	Hot standby transmitter(s)
	If Glide Slope subsystem stabilization requirements specified in paragraph 3.4.3.5 cannot be met with the standby transmitter normally inoperative (“cold”), the subsystem shall be designed so that the standby transmitter is continuously operating into a dummy load and is continuously monitored.
	I
	
	
	

	S01072 
	3.4.3.6
	Transmitter control indicator functions
	Controls and indicators shall be provided as described in paragraph 3.2.3.
	I
	
	
	

	S01073 
	3.4.3.7
	Frequency control
	The transmitter shall be controlled by a crystal-referenced synthesizer adjustable to the assigned Glide Slope frequencies within the nominal frequency range of 328 to 336 MHz.
	I/D
	
	
	

	S01074 
	3.4.3.7
	Frequency control
	A single frequency Glide Slope shall be on the assigned Glide Slope frequency.
	T
	
	
	

	S01075 
	3.4.3.7
	Frequency control
	For a dual frequency Glide Slope, the course transmitter shall be 4 kHz above the channel frequency and the clearance transmitter shall be 4 kHz below the channel frequency.
	T
	
	
	

	S01076 
	3.4.3.8.a.
	Audio phase of modulation tones
	The relative phase of the 90 Hz and 150 Hz modulation tones of the course transmitter shall be such that the demodulated 90 Hz and 150 Hz waveforms pass through zero in the same direction within 50 microseconds of each other at the common zero crossing.
	T
	
	
	

	S01077 
	3.4.3.8.a.
	Audio phase of modulation tones
	If wavetable or other digitally synthesized methods are used to produce the composite modulation waveform, sample rate and resolution must be sufficient to meet these criteria.
	A/T
	
	
	

	S01078 
	3.4.3.8

.b.
	Audio phase of modulation tones
	The phase of the 150 Hz modulation tone of the clearance transmitter,

relative to the 150 Hz modulation tone of the course transmitter shall be phase-locked so that the demodulated waveforms pass through zero in the same direction within 50 microseconds at every zero crossing.
	T
	
	
	

	S01079 
	3.4.3.9
	Carrier modulation
	A control shall be provided to adjust total modulation of the carrier output signals in steps of 0.1 percent or smaller over a minimum range of 72.0 to 88 percent for the path transmitter or 68 to 88 percent for the clearance transmitter.
	T
	
	
	

	S01080 
	3.4.3.9
	Carrier modulation
	Adjusting the modulation percentage over this range shall produce a change of no more than 5 degree in RF phase between carrier and sideband outputs, measured over the full range of service conditions.
	T
	
	
	

	S01081 
	3.4.3.9
	Carrier modulation
	The total modulation balance shall remain constant within ±0.004 DDM throughout the full operating range of the total modulation percentage adjustment.
	T
	
	
	

	S01082 
	3.4.3.10
	Distortion of the modulation navigation tones
	Total harmonic distortion of the detected modulation shall be less than 5 percent measured over the bandwidth of 30 Hz to 4 kHz.
	T
	
	
	

	S01083 
	3.4.3.10
	Distortion of the modulation navigation tones
	In addition, no single multiple of 30 Hz within that range with the exception of 90 Hz and 150 Hz modulation tones shall have an amplitude greater than 4 percent.-28 dB of the maximum amplitude of the demodulated audio.
	T
	
	
	

	S01084 
	3.4.3.11
	Modulation balance adjustment
	A control shall be provided for precisely adjusting the total modulation balance (ratio between 90 Hz and 150 Hz amplitudes), and for simulating changes in the glide path angle.
	I/D
	
	
	

	S01085 
	3.4.3.11
	Modulation balance adjustment
	Adjustment of the modulation balance over a range of ±0.025 DDM shall change the total modulation percentage by not more than 0.1 percent.
	T
	
	
	

	S01086 
	3.4.3.12
	Sideband amplitude adjustment
	A sideband amplitude control shall be provided to enable adjustment of the glide path full sector width over the range of 0.80 degrees to 2.0 degrees for each of the three Glide Slope configurations.
	T
	
	
	

	S01087 
	3.4.3.12
	Sideband amplitude adjustment
	Adjustment of sideband amplitude over this range shall change the carrier to sideband phase relationship by no more than ±5 degrees.
	T
	
	
	

	S01088 
	3.4.3.13
	RF phase adjustment
	A control shall be provided for shifting the RF phase of the signal appearing at the sideband (SBO) output over the range of at least ±30 degrees from the carrier (CSB) signal.
	I/T
	
	
	

	S01089 
	3.4.3.13
	RF phase adjustment
	Adjustment of this control shall cause the sideband amplitude to change by no more than ±0.25 dB.
	T
	
	
	

	S01090 
	3.4.3.14
	Carrier signal at sideband output
	With the modulator adjusted for optimum conditions, for any combination of settings of the sideband amplitude and sideband phaser control, and over the range of service conditions, the carrier (CSB) power appearing at the sideband (SBO) output shall be 30 dB or more below the carrier power appearing at the carrier (CSB) output.
	T
	
	
	

	S01091 
	3.4.3.15
	Clearance transmitter (dual frequency only)
	The clearance transmitter shall operate in the range of 328 to 336 MHz and shall be capable of being modulated at a frequency of 150 Hz to a depth of 80 percent.
	I
	
	
	

	S01092 
	3.4.3.15
	Clearance transmitter (dual frequency only)
	A dual system shall include both a main and standby clearance transmitter. 
	I
	
	
	

	S01093 
	3.4.3.15.1
	Clearance transmitter output power
	The clearance transmitter carrier output power shall be adjustable down to at least 40 percent.-4 dB of maximum power.
	T
	
	
	

	S01094 
	3.4.3.15.1
	Clearance transmitter output power
	Adjustment over this range shall change the modulation percentage by less than or equal to 2 percent (absolute) for any setting of modulation between 50 and 90 percent.
	T
	
	
	

	S01095 
	3.4.3.15.2
	Clearance transmitter modulation
	A control to adjust the clearance modulation over the range of 50 to 90 percent shall be provided.
	I/T
	
	
	

	S01096 
	3.4.3.15.3
	Clearance transmitter on/off control
	Clearance transmitter on/off operation shall normally be controlled together with the course transmitter, including manual or automatic changeover to the standby clearance transmitter in a dual system.
	D
	
	
	

	S01097 
	3.4.3.15.3
	Clearance transmitter on/off control
	In addition, a control shall be provided to allow removal of the clearance signal while allowing the course transmitter to continue to radiate and be monitored.
	I/D
	
	
	

	S01098 
	3.4.3.15.4
	Clearance transmitter stability and power-on stabilization time
	Stability of the clearance transmitter signals and stabilization time shall be identical to that of the course transmitter as specified in paragraphs 3.4.3.4 and 3.4.3.5.
	T
	
	
	

	S01099 
	3.4.3.16
	Performance of periodic checks and certification
	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system.
	
	
	
	

	S01100 
	3.4.3.16
	Performance of periodic checks and certification
	These parameters shall also be readable via the RMM interface:
	
	
	
	

	S01101 
	3.4.3.16.a
	Performance of periodic checks and certification
	Carrier power output (CSB)
	I
	
	
	

	S01102 
	3.4.3.16.b
	Performance of periodic checks and certification
	Sideband power output (SBO)
	I
	
	
	

	S01103 
	3.4.3.16.c
	Performance of periodic checks and certification
	Glide path 90/150 Hz modulation balance (DDM)
	I
	
	
	

	S01104 
	3.4.3.16.d
	Performance of periodic checks and certification
	Path total 90/150 Hz modulation percentage (SDM)
	I
	
	
	

	S01105 
	3.4.3.16.e
	Performance of periodic checks and certification
	Path width (DDM)
	I
	
	
	

	S01106 
	3.4.3.16.f
	Performance of periodic checks and certification
	90 Hz and 150 Hz modulation percentage
	I
	
	
	

	S01107 
	3.4.3.16.g
	Performance of periodic checks and certification
	Modulation frequencies.
	I
	
	
	

	S01108 
	3.4.3.16
	Performance of periodic checks and certification
	For dual transmitter systems, all parameters shall be capable of being displayed for both the main and standby transmitters.
	I
	
	
	

	S01109 
	3.4.3.16
	Performance of periodic checks and certification
	The following maintenance checks shall be available from the front panel or locally connected portable terminal:
	
	
	
	

	S01110 
	3.4.3.16.a
	Performance of periodic checks and certification
	Monitor alarm, alert, and executive action
	D
	
	
	

	S01111 
	3.4.3.16.b
	Performance of periodic checks and certification
	Automatic transfer to standby equipment (dual transmitter/monitor system only).
	D
	
	
	

	S01112 
	3.4.4
	Amplitude and phase control unit (APCU)
	The capture effect and sideband reference Glide Slope configurations shall include an amplitude and phase control unit designed to combine the separate carrier, sideband and (for dual-frequency only) clearance signals from the transmitters and deliver them to the antennas in the proper amplitude and phase relationship.
	I
	
	
	

	S01113 
	3.4.4.1
	Capture effect RF distribution
	The capture effect RF distribution unit shall send the course CSB signal to the lower and middle antennas, the course SBO signal to all three antennas, and the clearance signal to the upper and lower antennas.
	T
	
	
	

	S01114 
	3.4.4.1
	Capture effect RF distribution
	The nominal amplitude and phase relationships of the capture effect signals shall be as shown in Table VIII.
	T
	
	
	

	S01115 
	3.4.4.1.1
	Capture effect phasers
	Adjustable phasers shall be provided in each of the antenna outputs.
	I
	
	
	

	S01116 
	3.4.4.1.1
	Capture effect phasers
	If the phasers are external, they shall be mounted in the box housing the external RF monitor combining network as specified in paragraph 3.4.5.11.2.
	I
	
	
	

	S01117 
	3.4.4.1.1
	Capture effect phasers
	Each phaser shall have a range of adjustment of at least ±30 electrical degrees.
	T
	
	
	

	S01118 
	3.4.4.1.1
	Capture effect phasers
	If a mechanical phaser is provided, there shall be at least 1.5 inches of linear travel on each side of mechanical center.  
	I
	
	
	

	S01119 
	3.4.4.1.1
	Capture effect phasers
	Adjustments shall be in increments of one degree or smaller.
	I
	
	
	

	S01120 
	3.4.4.1.1
	Capture effect phasers
	Adjustment of the phasers over their full range shall cause no output of the APCU to vary by more than ±0.1 dB
	T
	
	
	

	S01121 
	3.4.4.1.2
	Capture effect amplitude 
	Either fixed ratio or continuously adjustable power divider shall be provided to provide the power ratios to the antennas as defined in Table VIII.
	I/T
	
	
	

	S01122 
	3.4.4.1.2.1
	Adjustable power dividers
	Adjustment of any power divider through its full range of operation shall cause the established phase relationship between antennas fed from that power divider to change by no more than ±2 degrees.
	T
	
	
	

	S01123 
	3.4.4.1.2.2
	Fixed power dividers
	The power ratio between outputs shall be the nominal value ±0.3dB.
	T
	
	
	

	S01124 
	3.4.4.1.2.2
	Fixed power dividers
	The phase relationship between antennas fed from that power divider shall change by no more than ±2 degrees over the normal operating power range of the dividers.
	T
	
	
	

	S01125 
	3.4.4.1.3
	Capture effect (CE) carrier output port isolation
	With each phaser and power divider set to midrange, the upper antenna output and the sideband input shall be isolated from the carrier input by 40 dB or greater.
	T
	
	
	

	S01126 
	3.4.4.1.4
	CE CSB distribution stability
	After adjustment under normal operating conditions, the power ratio between the middle and lower antenna outputs shall vary no more than ±0.5 dB over the full range of service conditions.
	T
	
	
	

	S01127 
	3.4.4.1.4
	CE CSB distribution stability
	In addition, the phase between the middle and lower antenna outputs shall vary no more than ±5 degrees over the full range of service conditions.
	T
	
	
	

	S01128 
	3.4.4.1.5
	CE sideband port isolation
	With each phaser and power divider set to midrange, the carrier input shall be isolated from the sideband input by 40 dB or greater.
	T
	
	
	

	S01129 
	3.4.4.1.6
	CE sideband distribution stability
	After adjustment under normal operating conditions, the power ratio between any two of the upper, middle, and lower antenna outputs shall vary no more than ±0.5 dB over the full range of service conditions.
	T
	
	
	

	S01130 
	3.4.4.1.6
	CE sideband distribution stability
	The phase of the sideband signal between any two of the upper, middle, and lower antenna outputs shall vary by no more than ±5 degrees over the full range of service conditions
	T
	
	
	

	S01131 
	3.4.4.1.6
	CE sideband distribution stability
	The phase of the sideband signal with respect to the carrier signal to the middle and lower antenna outputs shall vary by no more than ±5 degrees over the full range of service conditions
	T
	
	
	

	S01132 
	3.4.4.1.7
	CE Clearance isolation
	With phasers and power dividers set to their center positions, the power at the carrier input, sideband input, and middle antenna output ports shall be 33 dB or more below the power applied to the clearance input.
	T
	
	
	

	S01133 
	3.4.4.2
	Sideband reference RF distribution
	The sideband reference amplitude and phase distribution shall be as shown in Table IX.
	T
	
	
	

	S01134 
	3.4.4.2.1
	Sideband reference stability
	Amplitude and phase stability of the sideband reference RF distribution unit shall be identical to that of the capture effect distribution unit described in the above paragraphs.


	T
	
	
	

	S01135 
	3.4.4.2.2
	Sideband reference CSB isolation
	With all phasers and power dividers set to midrange, the carrier power at the upper antenna port shall be -40 dB or more relative to the carrier power at the lower antenna port.
	T
	
	
	

	S01136 
	3.4.4.4
	Antenna Feedline RF power measurement
	For a sideband reference or capture effect Glide Slope, built-in line sections for wattmeter elements shall be provided to monitor both the input and output ports of the APCU.
	I
	
	
	

	S01137 
	3.4.4.4
	Antenna Feedline RF power measurement
	For a null reference Glide Slope, line sections shall be provided at the output of the transmitter
	I
	
	
	

	S01138 
	3.4.4.4
	Antenna Feedline RF power measurement
	For dual equipment, the input line sections shall follow the transfer relay.
	I
	
	
	

	S01139 
	3.4.4.5
	Variable attenuator set

	A constant phase variable attenuator shall be provided with each Glide Slope subsystem for test and flight inspection procedures.
	I
	
	
	

	S01140 
	3.4.4.5
	Variable attenuator set

	The attenuator set shall be designed to install in the antenna feedline.
	I
	
	
	

	S01141 
	3.4.4.5
	Variable attenuator set

	Cables for connecting the attenuator shall be provided such that the electrical length of the attenuator plus cables is an integral number of wavelengths long at the glideslope mid-band frequency to preclude significant inter-antenna phase changes when the attenuator is inserted.
	I/A
	
	
	

	S01142 
	3.4.4.5
	Variable attenuator set

	Attenuation shall be adjustable in 0.2 dB steps or smaller from 0.2 dB to at least 2 dB.
	T
	
	
	

	S01143 
	3.4.4.5
	Variable attenuator set

	The phase shall change by no more than ±10 degrees over the range of attenuation.
	T
	
	
	

	S01144 
	3.4.5
	Glide Slope antenna array
	The dual-frequency Glide Slope antenna array shall consist of three antennas.
	I
	
	
	

	S01145 
	3.4.5
	Glide Slope antenna array
	The single frequency Glide Slope antenna arrays shall consist of two antennas.
	I
	
	
	

	S01146 
	3.4.5
	Glide Slope antenna array
	All antennas shall be identical and interchangeable.
	I
	
	
	

	S01147 
	3.4.5.1
	Antenna configuration
	Antenna elements shall be constructed such that they are capable of withstanding temperature, humidity, wind, and ice loading conditions of Environment 3.Appendix A.
	A/D
	
	
	

	S01148 
	3.4.5.1
	Antenna configuration
	Antenna elements and reflectors shall be constructed of the same type of metal to prevent electrolytic action where they join together.


	I
	
	
	

	S01149 
	3.4.5.1.1
	Antenna snow and ice protection
	Both antenna radomes (paragraph 3.4.5.12) and heaters (paragraph 3.4.5.13) shall be provided for the purpose of maintaining satisfactory Glide Slope performance during certain snow and icing conditions where deemed appropriate by the FAA for the particular location.
	I
	
	
	

	S01150 
	3.4.5.2
	Polarization
	The radiated signal of the antenna shall be horizontally polarized.  
	A
	
	
	

	S01151 
	3.4.5.2
	Polarization
	The vertical component shall be at least 25 dB below the horizontal component as measured in front of the antenna and within ±25 degrees in azimuth of a vertical plane perpendicular to the antenna and passing through the center of the antenna.
	T
	
	
	

	S01152 
	3.4.5.3
	Gain
	The antenna shall have at least 10dB of gain over that of a lossless isotropic radiator when measured in free space at 0 degrees azimuth.
	T
	
	
	

	S01153 
	3.4.5.4
	Front-to-back ratio
	The front-to-back ratio of radiated signal shall be greater than 16 dB.
	T
	
	
	

	S01154 
	3.4.5.5
	Characteristic Impedance
	The design center impedance of the components and assemblies shall be 50 ohms.
	T
	
	
	

	S01155 
	3.4.5.6
	VSWR
	The input VSWR of the antenna and/or antenna system shall be less than or equal to1.25 to 1.
	T
	
	
	

	S01156 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	A 500 foot roll of semi-flexible, low-loss, phase-stable, coaxial cable shall be provided with each Glide Slope system.
	I
	
	
	

	S01157 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	Military quality, water resistant, constant-phase coaxial connectors shall be provided for termination at both ends of each feed and integral monitor cable.
	I
	
	
	

	S01158 
	3.4.5.7
	Coaxial feed/monitor cable and connectors
	At least two spare coaxial connectors shall be provided.
	I
	
	
	

	S01159 
	3.4.5.8
	Horizontal pattern requirements
	The front hemisphere of the horizontal pattern of the antenna when plotted as illustrated in paragraph 3.4.5.8.Figure 2 shall be confined within the upper and lower limits specified thereon
	T
	
	
	

	S01160 
	3.4.5.8
	Horizontal pattern requirements
	The front hemisphere of the horizontal pattern of the antenna when plotted as illustrated in paragraph 3.4.5.8.Figure 2 shall not decrease below -22 dB in the range from 20 degrees azimuth to 40 degrees azimuth.
	T
	
	
	

	S01161 
	3.4.5.8
	Horizontal pattern requirements
	The 0 degree reference on Figure 2 shall be the electrical axis of the array.the peak of the beam determined as midway between the 3 dB points of the measured pattern.  
	T
	
	
	

	S01162 
	3.4.5.8
	Horizontal pattern requirements
	The electrical axis, so determined, shall deviate from the mechanical axis by no more than ±2 degrees.
	T
	
	
	

	S01163 
	3.4.5.9
	Vertical pattern requirements
	The vertical pattern of the antenna shall be symmetrical around zero degrees elevation.
	T
	
	
	

	S01164 
	3.4.5.9
	Vertical pattern requirements
	The pattern amplitude shall decrease smoothly in either direction from zero degrees elevation.
	T
	
	
	

	S01165 
	3.4.5.10
	Multi-element distribution network
	If the Glide Slope antenna assembly utilizes multiple radiating elements, a distribution network shall be provided for feeding the individual elements in the phase and amplitude relationships necessary to meet the horizontal radiation pattern requirements.
	I/A
	
	
	

	S01166 
	3.4.5.10
	Multi-element distribution network
	This network shall be weatherproof and mounted within the antenna assembly so as to provide ready accessibility for servicing.
	I
	
	
	

	S01167 
	3.4.5.11
	Integral monitoring
	The integral monitor shall be capable of determining the proper operation.phase and amplitude of the signal distribution network feeding the antennas in the array as well as the relationship between carrier+sideband and sideband-only power delivered to the antennas from the transmitter.
	D
	
	
	

	S01168 
	3.4.5.11
	Integral monitoring
	These signals shall represent the path and width of the radiated signal.
	I
	
	
	

	S01169 
	3.4.5.11.1
	Integral monitor pickups
	Each antenna shall include an integral monitor pickup device to sample a portion of the energy radiated by the individual antenna elements.
	I/A
	
	
	

	S01170 
	3.4.5.11.1
	Integral monitor pickups
	No external antennas shall be required for monitoring the Glide Slope signal.
	I
	
	
	

	S01171 
	3.4.5.11.1
	Integral monitor pickups
	Where the antenna assembly is composed of multiple radiating elements, the output of each element pickup device shall be combined in an RF network with a single output.
	I
	
	
	

	S01172 
	3.4.5.11.1
	Integral monitor pickups
	This combining network shall be mounted in a location on the antenna assembly that is readily accessible for servicing
	I
	
	
	

	S01173 
	3.4.5.11.2
	RF monitor combining network
	An RF monitor combining network shall be provided to derive path and width signals from the monitor outputs of the radiating antennas.
	I
	
	
	

	S01174 
	3.4.5.11.2
	RF monitor combining network
	The RF monitor combiner network shall be mounted in the interior of the Glide Slope shelter.
	I
	
	
	

	S01175 
	3.4.5.11.3
	Integral monitor stability
	The components of the integral monitoring subsystem shall be designed such that monitor values remain stable over the specified service conditions.
	A/D
	
	
	

	S01176 
	3.4.5.11.3
	Integral monitor stability
	Once calibrated, the monitor shall not require readjustment for changes in environmental conditions.
	D
	
	
	

	S01177 
	3.4.5.11.3
	Integral monitor stability
	The integral monitor shall maintain the following parameter stability under the full range of service conditions:
	
	
	
	

	S01178 
	3.4.5.11.3.a
	Integral monitor stability
	Phase  ± 5 degrees, excluding cables
	D
	
	
	

	S01179 
	3.4.5.11.3.b
	Integral monitor stability
	DDM  ± 0.002
	D
	
	
	

	S01180 
	3.4.5.11.3.c
	Integral monitor stability
	RF amplitude  ± 5 percent


	D
	
	
	

	S01181 
	3.4.5.11.3.d
	Integral monitor stability
	Modulation


± 1 percent (absolute)
	D
	
	
	

	S01182 
	3.4.5.12
	Antenna radomes
	Radomes to protect the antenna elements from snow and ice accumulation shall be provided.
	I/D
	
	
	

	S01183 
	3.4.5.12
	Antenna radomes
	The radomes shall be fabricated from a material which is resistant to heat, cold, fungus growth, bird droppings, and ultraviolet (solar) radiation.
	I
	
	
	

	S01184 
	3.4.5.12
	Antenna radomes
	All performance requirements of the antenna system shall be met with and without the radomes installed.
	D
	
	
	

	S01185 
	3.4.5.13
	Antenna heaters
	Heating elements firmly attached to the antenna radiating elements shall be provided.
	I
	
	
	

	S01186 
	3.4.5.13
	Antenna heaters
	Heater operation shall not affect the radiation and/or monitoring characteristics of the antennas.
	D
	
	
	

	S01187 
	3.4.5.13
	Antenna heaters
	The heaters shall be isolated electrically from the RF circuitry
	I
	
	
	

	S01188 
	3.4.5.13
	Antenna heaters
	The heaters shall be protected from damage by the pecking of birds.
	D
	
	
	

	S01189 
	3.4.5.13.1
	Antenna heater control
	Antenna heaters shall be controlled from a thermostat assembly to be mounted on the exterior wall of the Glide Slope shelter.
	D
	
	
	

	S01190 
	3.4.5.13.1
	Antenna heater control
	The thermostat shall energize the heaters at a temperature adjustable over the range of at least 0 to 5 degrees Celsius.
	D
	
	
	

	S01191 
	3.4.5.13.1
	Antenna heater control
	The thermostat shall de-energize the heaters at a temperature below which ice will not accumulate on the antenna elements.
	D
	
	
	

	S01192 
	3.4.5.14
	Glide Slope antenna tower
	The Glide Slope antennas shall be mounted on a self-supporting metal triangular-shaped sectionalized tower.
	I
	
	
	

	S01193 
	3.4.5.14
	Glide Slope antenna tower
	The forward facing side.toward the approach end of the runway of the tower shall be perpendicular to the runway centerline.
	N/A
	
	
	

	S01194 
	3.4.5.14
	Glide Slope antenna tower
	Each tower shall include an OSHA compliant ladder meeting the requirements of paragraph 3.2.24.3.
	I
	
	
	

	S01195 
	3.4.5.14.1
	Antenna mounting
	The antennas shall be mounted so as to enable easy adjustment of their vertical position on the tower over the range necessary to produce glide path angles of 2 to 4 degrees.
	D
	
	
	

	S01196 
	3.4.5.14.1
	Antenna mounting
	Means shall also be provided to laterally offset the antennas either continuously or in increments of 2 inches or less, by at least 24 inches to either side of the centered position on the tower.  
	D
	
	
	

	S01197 
	3.4.5.14.2
	Wind and ice loading
	The tower, including the stand-off ladder and work platforms, shall withstand wind velocity up to 100 mph with tower encased in ½ inch of radial ice without taking a permanent set.
	A
	
	
	

	S01198 
	3.4.5.14.2
	Wind and ice loading
	The top of a 50 foot tower shall deflect no more than 2.5 inches for wind load conditions of 45 mph with the tower encased in ½ inch radial ice and for wind of 56 mph with no ice.
	A
	
	
	

	S01199 
	3.4.5.14.3
	Obstruction lights
	Double LED type L-810 obstruction lights meeting requirements of FAA Advisory Circular AC 150/5345-43E shall be provided at the top of the tower.
	I
	
	
	

	S01200 
	3.4.5.14.4
	Climbing equipment and work platforms
	Towers shall be designed for safe climbing and on-tower work in accordance with applicable OSHA 3124 and ANSI Standards.
	I
	
	
	

	S01201 
	3.4.5.14.4
	Climbing equipment and work platforms
	The following features shall be incorporated into the tower design:
	
	
	
	

	S01202 
	3.4.5.14.4
	Climbing equipment and work platforms
	A ladder mounted to the outside of the tower on stand-offs sufficiently distant from the tower so that a shoe cannot be caught between the tower rung and tower cross-brace.
	I
	
	
	

	S01203 
	3.4.5.14.4
	Climbing equipment and work platforms
	A T-Rail, or Flat-Bar Type safety climbing rail and associated hardware for use with a safety belt when climbing the ladder in accordance with OSHA 29 1926.502.
	I
	
	
	

	S01204 
	3.4.5.14.4
	Climbing equipment and work platforms
	Anchorage points for tie-off installed at various locations where work and/ or maintenance activities are to be performed. Anchorage points used for attachment of personal fall-arrest equipment are to be independent of any anchorage being used to support or suspend platforms, as per OSHA 29 CFR 1926.502.
	I
	
	
	

	S01205 
	3.4.5.14.4
	Climbing equipment and work platforms
	Work platforms located inside the tower structure nominally four feet below each antenna mounting, constructed from steel grating surrounded by a 4-inch kick panel. The work platforms are to be attached by bolts and can be adjusted in height to accommodate the actual mounting location of the Glide Slope antennas
	I
	
	
	

	S01206 
	3.4.6
	Glide Slope monitor subsystem
	The Glide Slope shall be provided with a monitor system that provides fault detection by processing the monitor signals derived from the antenna integral monitor subsystem.
	A/D
	
	
	

	S01207 
	3.4.6
	Glide Slope monitor subsystem
	When any of the fault conditions specified in paragraph 3.4.6.2 are detected, shutdown, or transfer as detailed in paragraph 3.4.6.3 shall be accomplished.
	D
	
	
	

	S01208 
	3.4.6
	Glide Slope monitor subsystem
	The total time between the occurrence of a fault and either stable radiation and monitoring of the standby transmitter or shutdown shall be no greater than 2 seconds for Category II and Category III or 6 seconds for Category I operation.
	T
	
	
	

	S01209 
	3.4.6
	Glide Slope monitor subsystem
	The monitor (s) shall have adjustable alarm threshold controls for each of the parameters being monitored.
	I
	
	
	

	S01210 
	3.4.6
	Glide Slope monitor subsystem
	Adjustment range shall allow setting alarm thresholds to narrower tolerances than ICAO requirements.
	D
	
	
	

	S01211 
	3.4.6.1
	Dual equipment monitoring
	A dual equipment Glide Slope subsystem shall be equipped with dual parallel monitors for the radiating glide path and, if dual frequency, clearance signals such that each of the elsewhere specified monitored parameters is examined by two identical monitor channels.
	I
	
	
	

	S01212 
	3.4.6.1
	Dual equipment monitoring
	An out-of-tolerance condition detected by both monitors simultaneously shall initiate an equipment transfer or shutdown.
	D
	
	
	

	S01213 
	3.4.6.1
	Dual equipment monitoring
	If an out-of-tolerance condition is detected by one monitor but not the other, rather than causing a shutdown or transfer, a “Monitor fault” alert shall be generated.
	D
	
	
	

	S01214 
	3.4.6.1
	Dual equipment monitoring
	In the event that one monitor is removed from service (bypassed), the remaining monitor shall initiate a transfer or shutdown upon detection of an out-of-tolerance signal.
	D
	
	
	

	S01215 
	3.4.6.1
	Dual equipment monitoring
	If a hot standby glide path transmitter and clearance transmitter are employed in a dual system, each transmitter shall be monitored for each of the specified monitor parameters while operating into its dummy load.  
	I
	
	
	

	S01216 
	3.4.6.1
	Dual equipment monitoring
	The integrity of the ILS shall not be compromised by the monitor design or accuracy.
	A
	
	
	

	S01217 
	3.4.6.1
	Dual equipment monitoring
	The accuracy and stability of the standby monitor shall be such that when the standby transmitter is switched to the antenna, its signal, as monitored through the main monitor path, will be within operating tolerance.
	T
	
	
	

	S01218 
	3.4.6.2
	Fault conditions
	The monitor shall detect a fault and shall initiate appropriate action if any of the following occur:
	T
	
	
	

	S01219 
	3.4.6.2.a
	Fault conditions
	A shift of the mean glide path by more than ±0.12 degrees, and a tolerance of ±0.045 times the path angle for angles less than 2.67 degrees.
	T
	
	
	

	S01220 
	3.4.6.2.b
	Fault conditions
	A change in path half sector width exceeding ±0.2 degrees of nominal.
	T
	
	
	

	S01221 
	3.4.6.2.c
	Fault conditions
	A reduction of radiated power of the course transmitter of 1.0 dB from nominal.
	T
	
	
	

	S01222 
	3.4.6.2.d
	Fault conditions
	A change of the 90 and 150 Hz modulation percentages of the course transmitter outside the 38.0 to 42.0 percent limits.
	T
	
	
	

	S01223 
	3.4.6.2.e
	Fault conditions
	A deterioration of the Glide Slope system that would result in an out-of-tolerance reduction of the below path clearances.
	T
	
	
	

	S01224 
	3.4.6.2.f
	Fault conditions
	A reduction of the radiated power from the clearance transmitter of 1.25 dB from nominal.
	T
	
	
	

	S01225 
	3.4.6.2.g
	Fault conditions
	A reduction of the 150 Hz modulation of the clearance transmitter by 15 percent.
	T
	
	
	

	S01226 
	3.4.6.2.h
	Fault conditions
	An out-of-tolerance separation between reference (course) and clearance  transmitter frequencies.
	T
	
	
	

	S01227 
	3.4.6.3.
	Monitor action
	The fault conditions listed in paragraph 3.4.6.2, with the following exceptions shall be configurable for either executive monitor action or to produce a warning or maintenance alert without causing a system shutdown or transfer:

a.  Glide path position.3.4.6.2.a 

b.  Glide path width.3.4.6.2.b 

c.  Reduction of radiated RF power (3.4.6.2.c)

d. Reduction in below-path clearance of a dual-frequency system (3.4.6.2.e).
	D
	
	
	

	S01228 
	3.4.6.3.
	Monitor action
	The four fault conditions listed above shall always result in the following actions if a fault persists for longer than a preset period of time as specified in paragraph 3.4.6.3.2.
	T
	
	
	

	S01229 
	3.4.6.3.1
	Single equipment response to monitor alarm
	For single equipment, if any fault is sensed by the monitor, and the fault persists for a preset period of time as specified in paragraph 3.4.6.3.2, the monitor shall initiate the following actions:
	D
	
	
	

	S01230 
	3.4.6.3.1.a
	Single equipment response to monitor alarm
	Cease radiation of the out-of-tolerance signal.
	T
	
	
	

	S01231 
	3.4.6.3.1.b
	Single equipment response to monitor alarm
	Initiate a local visual alarm and transmit the alarm indication to the

remote control point.
	T
	
	
	

	S01232 
	3.4.6.3.1.c
	Single equipment response to monitor alarm
	Attempt to restart the system 50 seconds after detection of the fault.
	T
	
	
	

	S01233 
	3.4.6.3.1.c
	Single equipment response to monitor alarm
	If the fault is still present after restarting, shut down again and attempt a second restart 5 minutes after the fault was first detected.
	T
	
	
	

	S01234 
	3.4.6.3.1.d
	Single equipment response to monitor alarm
	Inhibit attempts to restart manually within 20 seconds.
	T
	
	
	

	S01235 
	3.4.6.3.1.e
	Single equipment response to monitor alarm
	Reset the automatic restart circuitry after a period of ≥4.5 minutes if an automatic restart is successful.
	T
	
	
	

	S01236 
	3.4.6.3.1.f
	Single equipment response to monitor alarm
	The system shall be configurable to disable all automatic restart actions.
	T
	
	
	

	S01237 
	3.4.6.3.1
	Single equipment response to monitor alarm
	If the equipment design provides additional automatic restart attempts beyond 5 minutes after the fault detection, it shall be possible to disable these additional automatic restart attempts.
	T
	
	
	

	S01238 
	3.4.6.3.2
	Dual equipment response to monitor alarm
	For dual equipment, if a fault is sensed in the radiated signal by both monitors of a dual monitor system or the monitor of a single monitor system, and the fault persists for a preset period of time as specified in paragraph 3.4.6.3.2, the monitor shall initiate the following actions:
	T
	
	
	

	S01239 
	3.4.6.3.2.a
	Dual equipment response to monitor alarm
	Cause the out-of tolerance Glide Slope transmitters to cease radiating.
	T
	
	
	

	S01240 
	3.4.6.3.2.b
	Dual equipment response to monitor alarm
	Transfer the antenna to the standby transmitters and activate the standby transmitters. 
	T
	
	
	

	S01241 
	3.4.6.3.2.b
	Dual equipment response to monitor alarm
	If the fault persists for the preset period of time following transfer, shut down the station and inhibit restoration for at least 20 seconds.
	T
	
	
	

	S01242 
	3.4.6.3.2.c
	Dual equipment response to monitor alarm
	Following transfer or shutdown, initiate a local visual alarm and transmit the alarm indications to the remote control point.
	T
	
	
	

	S01243 
	3.4.6.3.2
	Dual equipment response to monitor alarm
	For dual equipment used for Category I service, if the fault persists after transfer to the standby transmitter, the automatic restart sequence as described in paragraph 3.4.6.3.1.c shall commence on the standby transmitter.
	T
	
	
	

	S01244 
	3.4.6.3.2
	Dual equipment response to monitor alarm
	If either the 50 second or 5 minute restart attempt is successful, the (previously) main transmitter shall reset, resume operation into the dummy load, and be available for transfer when the next fault is detected by the executive (on-air) monitor.
	T
	
	
	

	S01245 
	3.4.6.3.2
	Dual equipment response to monitor alarm
	After the last available restart, if the fault persists, the transmitter shall shut down and require a manual reset to restart.
	T
	
	
	

	S01246 
	3.4.6.3.3
	Single monitor fault.dual monitor systems
	If only one monitor senses a fault and the fault persists beyond the preset period of time, an indication of the single monitor alarm status shall be transmitted to the remote control point.
	T
	
	
	

	S01247 
	3.4.6.3.4
	Monitor action delay
	The monitor shall have a hold-off period adjustable from 0.3 to 10 seconds, during which time shutdown or transfer control is inhibited.
	T
	
	
	

	S01248 
	3.4.6.4
	Glide Slope monitor stabilization
	Within 0.5 seconds after application of the signal, the monitor shall stabilize and measure the value of the applied signal with an accuracy of ± 25 percent of the alarm threshold for that monitored parameter.
	T
	
	
	

	S01249 
	3.4.6.5
	Glide Slope monitor failsafe
	The Glide Slope monitor shall meet the failsafe requirements described in paragraph 3.2.23.
	A/D
	
	
	

	S01250 
	3.5
	VHF Marker Beacon station
	A complete single equipment VHF Marker Beacon station shall consist of the following:
	I
	
	
	

	S01251 
	3.5
	VHF Marker Beacon station
	One transmitter group with associated monitor and modulation equipment.
	I
	
	
	

	S01252 
	3.5
	VHF Marker Beacon station
	One antenna group and associated cabling, divider networks, connectors, hardware, etc. necessary to connect the transmitter to the antenna array and to mount the antenna to the tower or other support specified herein.
	I
	
	
	

	S01253 
	3.5
	VHF Marker Beacon station
	One standby battery power group.
	I
	
	
	

	S01254 
	3.5
	VHF Marker Beacon station
	Steel antenna support tower for the middle and outer Marker Beacons.
	I
	
	
	

	S01255 
	3.5
	VHF Marker Beacon station
	Self supporting, frangible support for the inner Marker Beacon, with a frangible breakpoint no higher than 3 inches above the ground.
	I
	
	
	

	S01256 
	3.5
	VHF Marker Beacon station
	Middle and outer Marker Beacon towers shall meet mechanical design requirements of paragraph 3.2.24.
	A
	
	
	

	S01257 
	3.5
	VHF Marker Beacon station
	Inner Marker Beacon antenna support shall meet the mechanical design requirements of paragraph 3.2.24.1 and the frangibility requirements of paragraph 3.3.4.10.
	A
	
	
	

	S01258 
	3.5.1
	Coverage
	The required coverage pattern of each marker beacon shall be elliptically shaped as defined in Table X, with the minor axis oriented along the course centerline.
	A/T
	
	
	

	S01259 
	3.5.1
	Coverage
	The marker beacon transmitter power shall be capable of being adjusted to provide the required signal.1700 microvolts within the bounds of the minimum and maximum dimensions of the axes.
	T
	
	
	

	S01260 
	3.5.1
	Coverage
	In addition, the vertical coverage of the marker beacon shall be such that the received signal rises to 3000 microvolts/meter near the center of the ellipse.
	T
	
	
	

	S01261 
	3.5.1
	Coverage
	In addition, the field strength within the coverage area shall meet the following requirements:
	T
	
	
	

	S01262 
	3.5.1
	Coverage
	Provide an elliptical radiation pattern with its minor axis parallel to the course line when cut by a horizontal plane with a minimum major-to-minor axis ratio of 1.5 to 1.0. For purposes of evaluation, coverage will be measured along the Localizer course line while descending along the commissioned glide path. With the marker beacon power adjusted for the desired coverage pattern, signal strength sufficient to provide an indication on the marker beacon receiver is to extend at least 3000 feet above the station.
	T
	
	
	

	S01263 
	3.5.1
	Coverage
	The major axis width will be sufficient to provide sufficient signal strength to a standard Marker Beacon receiver at the 75 microampere edge-of-course line at the altitude established by the instrument approach procedure established for the runway.
	T
	
	
	

	S01264 
	3.5.1
	Coverage
	Horizontally polarized radiation.
	T
	
	
	

	S01265 
	3.5.2
	Marker Beacon transmitter
	One transmitter shall be furnished for each Marker Beacon station.
	I
	
	
	

	S01266 
	3.5.2
	Marker Beacon transmitter
	Each transmitter shall include an RF generator, modulator, tone generator, and identification keyer.
	I
	
	
	

	S01267 
	3.5.2
	Marker Beacon transmitter
	A selectable front panel display or meter capable of indicating the DC power supply voltage, critical RF test points including antenna VSWR, modulation percentage, and the monitor output shall be provided for purposes of tuning-up and servicing the transmitter.
	I/D
	
	
	

	S01268 
	3.5.3
	Frequency
	The marker beacon carrier frequency shall be 75 MHz ±0.002 percent.
	T
	
	
	

	S01269 
	3.5.3
	Frequency
	Capability shall be provided to offset the 75 MHz center frequency by ±4 kHz, with no other change in performance.
	T
	
	
	

	S01270 
	3.5.4
	Carrier output power
	The carrier power output of the transmitter shall be no less than 2.5 watts as measured at a 50 ohm unbalanced resistive load terminating the transmitter output.
	T
	
	
	

	S01271 
	3.5.5
	Power output adjustment
	The power output shall be continuously adjustable from maximum power down to 0.05 watts with adjustment resolution of no coarser than 0.05 watts.
	T
	
	
	

	S01272 
	3.5.6
	Carrier power output stability
	After initial adjustment of the carrier power, the carrier power shall vary no more than ±0.5 dB over the full range of service conditions.
	T
	
	
	

	S01273 
	3.5.7
	Modulation frequency
	The transmitter shall include built-in tone generating and modulating facilities so that it can be modulated at any level from 70 to 97 percent by any of the following selectable frequencies:
	T
	
	
	

	S01274 
	3.5.7.a
	Modulation frequency
	400 Hz .Outer Marker
	T
	
	
	

	S01275 
	3.5.7.b
	Modulation frequency
	1300 Hz .Middle Marker
	T
	
	
	

	S01276 
	3.5.7.c
	Modulation frequency
	3000 Hz .Inner Marker.
	T
	
	
	

	S01277 
	3.5.8
	Modulation harmonic distortion
	The total harmonic distortion of the demodulated output shall be equal to or less than 8 percent at rated power output and 95 percent modulation.
	T
	
	
	

	S01278 
	3.5.9
	Modulation stability
	After initial adjustment to 95 percent modulation at rated power output and under normal test conditions, the modulation percentage shall vary no more than ±5 percent over the full range of service conditions.
	T
	
	
	

	S01279 
	3.5.9
	Modulation stability
	Each modulation frequency shall be within ±1.5 percent of the nominal frequency under normal operating conditions
	T
	
	
	

	S01280 
	3.5.9
	Modulation stability
	Each modulation frequency shall be within ±2.5 percent of the nominal frequency over the full range of service conditions.  
	T
	
	
	

	S01281 
	3.5.10
	Identification keyer
	The transmitter shall include solid state electronic keying facilities that key the audio frequency modulation without interruption of the carrier, as follows:


	I/D
	
	
	

	S01282 
	3.5.10.a
	Identification keyer
	Key the outer marker audio modulation frequency (400 Hz) to provide a continuous series of dashes.
	D
	
	
	

	S01283 
	3.5.10.b
	Identification keyer
	Key the middle marker audio modulation frequency (1300 Hz) to provide a continuous series of alternate dots and dashes.
	D
	
	
	

	S01284 
	3.5.10.c
	Identification keyer
	Key the inner marker audio modulation frequency (3000 Hz) to provide a continuous series of dots.
	D
	
	
	

	S01285 
	3.5.10
	Identification keyer
	A control shall be provided to select among  the following modulation choices: Keyed in the pattern as described above; continuous (unkeyed) modulation at the selected audio frequency; unmodulated carrier.
	I
	
	
	

	S01286 
	3.5.10.1
	Character timing
	Character and dot/dash timing for the Marker Beacon keying shall be the same as that of the Localizer as specified in paragraph 3.3.3.12.
	T
	
	
	

	S01287 
	3.5.10.2
	Keyer stability
	The keying rates shall remain within ±15 percent of the design center values under the service conditions.  
	T
	
	
	

	S01288 
	3.5.10.2
	Keyer stability
	Transient peaks due to keying shall be less than or equal to 2 percent of the peak amplitude of the normal audio frequency waveform at the modulator output.
	T
	
	
	

	S01289 
	3.5.11
	Marker Beacon transmitting antenna
	The transmitting antenna shall consist of single or multiple elements combined with an integral feed network and reflector(s) as required to meet the specified coverage requirements of paragraph 3.5.1.  
	I
	
	
	

	S01290 
	3.5.11
	Marker Beacon transmitting antenna
	Mounting shall be such that two technicians can raise or lower the antenna.
	I/D
	
	
	

	S01291 
	3.5.11
	Marker Beacon transmitting antenna
	The height of the middle and outer marker antennas above the ground shall be as required to meet coverage requirements but not limited so as not to penetrate a standard ALSF light plane.
	I
	
	
	

	S01292 
	3.5.11
	Marker Beacon transmitting antenna
	The height of the inner Marker Beacon antenna shall be as short as practical, but shall in all cases be less than or equal to 7 feet above the ground
	I
	
	
	

	S01293 
	3.5.12
	Marker Beacon monitor
	A monitor unit shall provide an alarm indication if the transmitter power output drops by a preset amount or if the identification keying is not correct.
	D
	
	
	

	S01294 
	3.5.12
	Marker Beacon monitor
	The monitor shall incorporate a time delay, adjustable between 5 and 15 seconds, to preclude automatic shutdown for short-term out-of-tolerance conditions.
	T
	
	
	

	S01295 
	3.5.12
	Marker Beacon monitor
	The monitor shall include an integral RF pickup and shall not require an external monitor antenna.
	I
	
	
	

	S01296 
	3.5.12.1
	Alarm threshold controls
	A control for adjusting the alarm threshold for power reduction shall be provided.  
	I/D
	
	
	

	S01297 
	3.5.12.1
	Alarm threshold controls
	Capability to validate the power alarm threshold and incorrect keying detection without the use of external test equipment shall be provided.
	D
	
	
	

	S01298 
	3.5.12.2
	Alarm fault conditions
	The RF carrier power monitor threshold shall be adjustable to indicate an alarm over the range of -1.5 to -4 dB of the operating power.
	T
	
	
	

	S01299 
	3.5.12.2
	Alarm fault conditions
	The keying monitor shall alarm if the modulation tone is not present or if the modulation is continuous.
	D
	
	
	

	S01300 
	3.5.12.3
	Monitor shutdown action
	When an alarm condition occurs during normal marker operation, the monitor shall be configurable to automatically shut down the transmitter.
	D
	
	
	

	S01301 
	3.5.12.3
	Monitor shutdown action
	Following a monitor-initiated shutdown, an automatic attempt to restart shall occur at 50 ± 5 seconds.
	T
	
	
	

	S01302 
	3.5.12.3
	Monitor shutdown action
	If the first restart is unsuccessful, a second restart shall be attempted at 15 minutes ±30 seconds after the initial shutdown.
	T
	
	
	

	S01303 
	3.5.12.3
	Monitor shutdown action
	Upon successful restart, the Marker Beacon shall automatically return to its normal state.
	D
	
	
	

	S01304 
	3.5.12.3
	Monitor shutdown action
	A local or remote reset operation shall be required to restart the marker following an automatic shutdown without a successful automatic restart.
	D
	
	
	

	S01305 
	3.5.12.4
	Remote alarm output
	When an alarm occurs, the alarm indicator at the remote status indicator shall be activated.
	D
	
	
	

	S01306 
	3.5.12.5
	Monitor normal/bypass switch
	The Marker Beacon station shall be furnished with a monitor bypass switch to allow for temporary disabling of the automatic restart/shutdown function for maintenance purposes.
	I/D
	
	
	

	S01307 
	3.5.12.5
	Monitor normal/bypass switch
	An indicator light shall illuminate when the automatic shutdown feature is bypassed.
	D
	
	
	

	S01308 
	3.5.13
	AC power control
	A switch and indicator light shall be provided for the control of primary AC power to the Marker Beacon station
	I/D
	
	
	

	S01309 
	3.5.14
	Marker Beacon cabinet
	The transmitter, monitor, and battery charger power supply shall be housed in an aluminum or steel cabinet designed to be mounted inside the Marker Beacon station shelter.  
	I
	
	
	

	S01310 
	3.5.14
	Marker Beacon cabinet
	The cabinet shall be vented as required for adequate convection cooling with (RF) screening as required to meet equipment performance requirements.
	I
	
	
	

	S01311 
	3.5.14
	Marker Beacon cabinet
	A duplex convenience outlet shall be installed inside the cabinet and shall be wired for 120 VAC operations.
	I
	
	
	

	S01312 
	3.5.15
	Performance of periodic checks and certification
	The following parameters shall be readable either from the equipment front panel or from a PMDT connected to the system:
	D
	
	
	

	S01313 
	3.5.15
	Performance of periodic checks and certification
	a. RF Carrier Power Level
	I
	
	
	

	S01314 
	3.5.15
	Performance of periodic checks and certification
	b.  Modulation Level.
	I
	
	
	

	S01315 
	3.5.15
	Performance of periodic checks and certification
	The following parameters shall also be readable via the RMM interface:
	
	
	
	

	S01316 
	3.5.15.a
	Performance of periodic checks and certification
	RF Carrier Power Level
	I
	
	
	

	S01317 
	3.5.15.b
	Performance of periodic checks and certification
	Modulation Level
	I
	
	
	

	S01318 
	3.6
	Remote control subsystem (RCS), general
	At least one RSIC will be installed in the air traffic operational area of the control tower.
	I
	
	
	

	S01319 
	3.6
	Remote control subsystem (RCS), general
	The RSCU shall be of modular design
	D
	
	
	

	S01320 
	3.6
	Remote control subsystem (RCS), general
	The RSCU shall be configurable to accommodate anything from a single equipment Localizer-only partial ILS to a full Category III ILS with three Marker Beacons and Far-Field Monitor.
	D
	
	
	

	S01321 
	3.6
	Remote control subsystem (RCS), general
	The RSIC shall be equipped with both input and output (or thru) data ports so that additional units can be daisy-chained together for status display and control at other locations.
	I/D
	
	
	

	S01322 
	3.6.1
	Remote status and control unit (RSCU)
	The RSCU shall provide the following functional capabilities:
	I/D
	
	
	

	S01323 
	3.6.1.a
	Remote status and control unit (RSCU)
	An ON/OFF and RESET switch for the Localizer, Glide Slope, and Marker Beacon subsystems and BYPASS of the Localizer FFM if so equipped.
	I/D
	
	
	

	S01324 
	3.6.1.b
	Remote status and control unit (RSCU)
	Visual indication of the status, including monitor bypassed, of the Localizer, Glide Slope, Far-Field Monitor, and the Marker Beacon subsystems.  
	I/D
	
	
	

	S01325 
	3.6.1.c
	Remote status and control unit (RSCU)
	An aural alarm to indicate a change in the operational and/or environmental status of each subsystem and any monitored co-located equipment.
	D
	
	
	

	S01326 
	3.6.1.d
	Remote status and control unit (RSCU)
	Data to update the status display on the Remote Status and Interlock Control panel (RSIC) upon receiving a status change from any of the runway subsystems including the status of co-located equipment (such DME) connected to the auxiliary status monitor input on a field subsystem.
	D
	
	
	

	S01327 
	3.6.1.d
	Remote status and control unit (RSCU)
	The status data shall contain the following information:
	
	
	
	

	S01328 
	3.6.1.d.1
	Remote status and control unit (RSCU)
	Current status and alarm indications of the ILS subsystem and co-located auxiliary equipment.
	D
	
	
	

	S01329 
	3.6.1.d.2
	Remote status and control unit (RSCU)
	The initial report of an out-of-tolerance condition sensed by the FFM which initiates the FFM alarm timer.
	D
	
	
	

	S01330 
	3.6.1.d.2
	Remote status and control unit (RSCU)
	FFM status is cleared automatically if the FFM returns to normal status within the preset hold-off period.
	D
	
	
	

	S01331 
	3.6.1.e
	Remote status and control unit (RSCU)
	Send On/Off command to the Localizer, and the Glide Slope if required, when a change to an interlocked runway is initiated from the RSIC.
	D
	
	
	

	S01332 
	3.6.1.f
	Remote status and control unit (RSCU)
	Control of auxiliary channels such as reset command to a co-located DME or NDB.
	D
	
	
	

	S01333 
	3.6.1.1
	Equipment status display (general)
	The status of each subsystem connected to the RSCU shall be displayed on its front panel.
	I/D
	
	
	

	S01334 
	3.6.1.1
	Equipment status display (general)
	Green shall be used to indicate NORMAL or ON status
	I/D
	
	
	

	S01335 
	3.6.1.1
	Equipment status display (general)
	ALARM or OFF status shall be indicated by red
	I/D
	
	
	

	S01336 
	3.6.1.1
	Equipment status display (general)
	Amber shall be used to indicate abnormal status such as a maintenance alert.
	I/D
	
	
	

	S01337 
	3.6.1.1
	Equipment status display (general)
	An aural alarm shall sound concurrent with any status change of a monitored subsystem.
	I/D
	
	
	

	S01338 
	3.6.1.1
	Equipment status display (general)
	The RSCU shall determine the category of service available based on the availability of the ILS subsystems including the Localizer and Glide Slope subsystems, standby transmitters, and the FFM signal-in-space measurement.
	D
	
	
	

	S01339 
	3.6.1.1
	Equipment status display (general)
	Loss of communication between the RSCU and any of the runway equipment or between the RSCU and RSIC shall result in an indication of communication failure.
	D
	
	
	

	S01340 
	3.6.1.1.1
	Category determination
	The RSCU shall be capable of being configured to provide the proper indications for a runway approach that is either Localizer-only, Category I, Category II, or Category III.
	D
	
	
	

	S01341 
	3.6.1.1.1
	Category determination
	The RSCU shall interpret Localizer and Glide Slope subsystem operating status to determine the category of operation that the ILS can support based on the transmission of an in-tolerance signal and, for Category II or III operation, a ready standby transmitter and a satisfactory FFM indication.
	D
	
	
	

	S01342 
	3.6.1.1.1
	Category determination
	The category of operation information shall be sent to RSIC panel for display.
	D
	
	
	

	S01343 
	3.6.1.1.1
	Category determination
	The RSIC shall have indicators for CAT III, CAT II, CAT I, and Localizer Only.
	I
	
	
	

	S01344 
	3.6.1.1.2
	Category conditions
	The following conditions shall be indicated by the state of the category indicators as shown in the Table XI.
	D
	
	
	

	S01345 
	3.6.1.2
	Co-located auxiliary equipment status 
	The RSCU shall be equipped with an indicator to display the normal/alarm or ON/OFF status of co-located auxiliary equipment such as a DME which has its monitor status output interfaced to the ILS auxiliary monitor input as specified in paragraph 3.2.25.
	I/D
	
	
	

	S01346 
	3.6.1.2
	Co-located auxiliary equipment status 
	When the auxiliary equipment is operating normally, its status received from the ILS subsystem shall cause an ON indicator to illuminate on that subsystem’s status panel.
	D
	
	
	

	S01347 
	3.6.1.2
	Co-located auxiliary equipment status 
	When the auxiliary equipment is off or in alarm status, an OFF indicator shall be illuminated on the RSCU panel.
	D
	
	
	

	S01348 
	3.6.1.2
	Co-located auxiliary equipment status 
	In addition, this status shall be passed to the RSIC for remote indication of the status of the co-located equipment.
	D
	
	
	

	S01349 
	3.6.1.3
	RSCU response time
	The RSCU shall respond to status changes received from the runway equipment within one second of the status change.
	T
	
	
	

	S01350 
	3.6.1.3.1
	FFM bypass indication response time
	When the FFM bypass command is issued from the RSCU, the FFM BYPASSED indicator on the RSCU and RSIC shall illuminate within one second.
	T
	
	
	

	S01351 
	3.6.1.3.1
	FFM bypass indication response time
	When the FFM bypass command is issued from the RSCU, the Category indicator shall change to Category I.
	D
	
	
	

	S01352 
	3.6.1.4
	Interlock response time
	All interlocked subsystems of an interlocked ILS controlled by the RSCU shall switch off within 4 seconds after the Runway Select switch of the RSIC is operated.
	T
	
	
	

	S01353 
	3.6.1.4
	Interlock response time
	Appropriate status data for the ILS category, subsystem status, and aural alarms shall be output to the RSIC in one second or less after status information is received from the respective subsystems.
	T
	
	
	

	S01354 
	3.6.1.5
	Alarms
	The RSCU shall be equipped with visual and aural alarms.
	I/D
	
	
	

	S01355 
	3.6.1.5
	Alarms
	The volume of the aural alarm shall be fixed.
	D
	
	
	

	S01356 
	3.6.1.5
	Alarms
	The RSCU shall be equipped with a switch to acknowledge and silence an alarm.
	I/D
	
	
	

	S01357 
	3.6.1.5.1
	Power loss alarm
	An aural and visual alarm shall indicate that AC power to the RSCU or RSIC has been lost and the unit is operating on standby.battery power.
	D
	
	
	

	S01358 
	3.6.1.5.1
	Power loss alarm
	Reserved
	D
	
	
	

	S01359 
	3.6.1.5.2
	Environmental alerts
	An aural or visual alert shall indicate when a subsystem has lost commercial AC power and is operating on batteries, when the temperature or obstruction light sensors exceed the user-selected threshold limits, or when the intrusion detector or smoke detector has been activated.
	D
	
	
	

	S01360 
	3.6.1.5.3
	Alarm and indicator test
	A switch on the RSCU shall be provided which sounds the aural alarm and illuminates all of the indicators.
	D
	
	
	

	S01361 
	3.6.1.6
	Runway identification label
	A location shall be provided on the RSCU for a label identifying the runway served by the ILS controlled by that RSCU.
	I
	
	
	

	S01362 
	3.6.1.6
	Runway identification label
	The label shall be sized to accommodate three 3/8 to 3/4 inch high alphanumeric characters, at minimum 0-9, L, R, C, and blank.
	I
	
	
	

	S01363 
	3.6.1.6
	Runway identification label
	The identification for the runway currently controlled by the RSCU shall be transmitted to the RSIC for display in the ATCT.
	D
	
	
	

	S01364 
	3.6.1.6
	Runway identification label
	The remote.RSIC runway identification display shall change dynamically when interlocked runways are switched at the RSIC or RSCU.
	D
	
	
	

	S01365 
	3.6.1.7
	Mounting and power requirements
	The RSCU shall mount in a standard 19 inch relay rack.
	I
	
	
	

	S01366 
	3.6.1.7
	Mounting and power requirements
	Panel height shall be less than or equal to 9 inches and the depth, not including the AC power cord.
	I
	
	
	

	S01367 
	3.6.1.7
	Mounting and power requirements
	Panel height shall be less than or equal to 15 inches.
	I
	
	
	

	S01368 
	3.6.1.7
	Mounting and power requirements
	The allowed space shall include the manufacturer’s recommended standby battery and mounting bracket or shelf.
	I
	
	
	

	S01369 
	3.6.1.7
	Mounting and power requirements
	Power requirements shall be less than or equal to 250 watts from a 120 VAC single phase source.  
	A
	
	
	

	S01370 
	3.6.2
	Remote status and interlock control (RSIC)
	The RSIC shall interface with the RSCU.
	D
	
	
	

	S01371 
	3.6.2
	Remote status and interlock control (RSIC)
	The RSIC shall provide indication of the operational-ready status of an ILS as well as controlling the ON/OFF status of the ILS and selecting between two interlocked ILSs.
	I/D
	
	
	

	S01372 
	3.6.2.1
	RSIC controls and indicators
	The following indicators and controls shall be provided:
	I/D
	
	
	

	S01373 
	3.6.2.1.1
	ILS runway selection (Interlock)
	Operating the interlocked runway select control shall send the appropriate command to the RSCU to cause the selected/de-selected ILS subsystems to be activated/de-activated, respectively.
	D
	
	
	

	S01374 
	3.6.2.1.2
	Category status display
	The category of operation available for the selected runway based on operating status of ILS equipment in accordance with the requirements specified in paragraph 3.6.1.1.2 and shown in Table XI shall be displayed as a Category indicator.
	D
	
	
	

	S01375 
	3.6.2.1.2
	Category status display
	Each category indicator LED shall be labeled with the category and shall be green.
	I
	
	
	

	S01376 
	3.6.2.1.2
	Category status display
	An amber Localizer Only indicator shall also be provided.
	I
	
	
	

	S01377 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	Status indicators tabulated below in Table XII shall be provided.
	D
	
	
	

	S01378 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	Indicator(s) for subsystems or co-located equipment not installed (e.g., an Inner Marker for a Category I ILS), including the OFF indicator, shall not be illuminated other than when a Lamp Test is being performed.
	D
	
	
	

	S01379 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	When any executive monitor is bypassed, all Category Display indicators shall be OFF
	D
	
	
	

	S01380 
	3.6.2.1.3
	Display of operating status of ILS and co-located equipment
	When any executive monitor is bypassed, a positive indication of the bypassed state shall be provided by blinking of the red status indicator for the equipment with the bypassed monitor
	D
	
	
	

	S01381 
	3.6.2.1.4
	Aural alarm
	An aural alarm shall be provided to indicate any status change including a FFM alarm.
	D
	
	
	

	S01382 
	3.6.2.1.4
	Aural alarm
	The aural alarm shall also sound each time the Runway Select interlock switch is operated.
	D
	
	
	

	S01383 
	3.6.2.1.4
	Aural alarm
	The aural alarm shall be loud enough to be heard above the ambient noise of a typical air traffic control tower at a distance of 30 feet.
	D
	
	
	

	S01384 
	3.6.2.1.4.1
	Aural alarm volume control
	The loudness of the aural alarm shall be adjustable from a recessed front panel control.  
	I/D
	
	
	

	S01385 
	3.6.2.1.4.1
	Aural alarm volume control
	Reduction of volume to fully OFF shall not be possible with this control.
	D
	
	
	

	S01386 
	3.6.2.1.4.2
	Aural alarm silence switch
	A front panel switch shall be provided to silence the current aural alarm.
	I/D
	
	
	

	S01387 
	3.6.2.1.4.2
	Aural alarm silence switch
	This shall not be a permanent silence switch, and must be operated to silence the alarm each time a status change is received by the RSIC.
	D
	
	
	

	S01388 
	3.6.2.1.5
	Lamp dimmer control
	A front panel control shall be provided to adjust the intensity of the indicators and selected runway display to suit ambient lighting conditions.
	I/D
	
	
	

	S01389 
	3.6.2.1.5
	Lamp dimmer control
	At maximum intensity, the indicators shall be visible in bright sunlight.
	D
	
	
	

	S01390 
	3.6.2.1.5
	Lamp dimmer control
	The indicators shall not become invisible in a darkened tower cab at minimum intensity. 
	D
	
	
	

	S01391 
	3.6.2.1.6
	Lamp/alarm test switch
	A Lamp/Alarm Test switch shall be provided.
	D
	
	
	

	S01392 
	3.6.2.1.6
	Lamp/alarm test switch
	When operated, all lamps including those not used for the installed system, and all segments of alphanumeric display(s) shall illuminate at full intensity.
	D
	
	
	

	S01393 
	3.6.2.1.6
	Lamp/alarm test switch
	The Test switch shall simultaneously cause the aural alarm to sound.
	D
	
	
	

	S01394 
	3.6.2.1.7
	FFM bypass switch
	A switch shall be provided to bypass the FFM, if installed.
	I/D
	
	
	

	S01395 
	3.6.2.1.7
	FFM bypass switch
	When the FFM is manually bypassed from the RSIC, the category of operation shall be downgraded to Category I.
	D
	
	
	

	S01396 
	3.6.2.1.7
	FFM bypass switch
	and the appropriate combination of indicators shall illuminate
	D
	
	
	

	S01397 
	3.6.2.1.8
	Category display status change delay
	A delay adjustable with the range of 0 to 120 seconds shall be provided for the purpose of inhibiting an immediate change in the display of category on the RISC when the FFM detects an out-of-tolerance condition.
	T
	
	
	

	S01398 
	3.6.2.1.8
	Category display status change delay
	If the fault condition has not cleared within the delay time, the category change shall be displayed.
	T
	
	
	

	S01399 
	3.6.2.1.8
	Category display status change delay
	Any category change resulting from an alarm of the main or standby monitor shall be displayed without delay.
	D
	
	
	

	S01400 
	3.6.2.2
	RSIC subassembly
	The RSIC assembly shall meet the following requirements:
	I
	
	
	

	S01401 
	3.6.2.2.a
	RSIC subassembly
	Physical Characteristics: Flush-mounting panel not exceeding 10.50 inches in width, 7 inches in height, and 3 inches in depth, excluding cables and connectors.
	I
	
	
	

	S01402 
	3.6.2.2.a
	RSIC subassembly
	Cables attached from the rear.  
	I
	
	
	

	S01403 
	3.6.2.2.a
	RSIC subassembly
	Mounting holes provided to allow the panel to be installed securely in a horizontal or vertical wood or metal console.
	I
	
	
	

	S01404 
	3.6.2.2.a
	RSIC subassembly
	Text labels readable from 10 feet under normal ATCT illumination by an operator with normal vision.
	I
	
	
	

	S01405 
	3.6.2.2.b
	RSIC subassembly
	The panel surface shall be divided into the following distinctive functional areas:
	I
	
	
	

	S01406 
	3.6.2.2.b.1
	RSIC subassembly
	Runway number display and ILS runway select control
	I
	
	
	

	S01407 
	3.6.2.2.b.2
	RSIC subassembly
	ILS CATEGORY display
	I
	
	
	

	S01408 
	3.6.2.2.b.3
	RSIC subassembly
	Subsystem and co-located equipment status display
	I
	
	
	

	S01409 
	3.6.2.2.b.4
	RSIC subassembly
	Far-Field Monitor status and bypass switch
	I
	
	
	

	S01410 
	3.6.2.2.b.5
	RSIC subassembly
	Alarm test and silence controls and lamp dimmer.
	I
	
	
	

	S01411 
	3.6.2.2.1
	RSIC interfaces
	The RSIC shall be equipped with two connectors interfacing with two RSCUs for the purpose of controlling ILS equipment on two interlocked runways.
	I
	
	
	

	S01412 
	3.6.2.2.1
	RSIC interfaces
	Input and output connectors shall be provided for the purpose of daisy-chaining additional RSIC displays for the same runway(s).
	I
	
	
	

	S01413 
	3.6.2.2.1
	RSIC interfaces
	Mating connectors for each RSIC shall be provided.
	I
	
	
	

	S01414 
	3.6.2.2.1
	RSIC interfaces
	Multiple connectors of the same type and gender shall be clearly labeled or keyed to preclude incorrect connections.
	I
	
	
	

	S01415 
	3.6.2.3
	RSCU-RSIC interconnection
	The RSIC shall be capable of operating when connected to the RSCU through at least 500 feet of cable.
	A
	
	
	

	S01416 
	3.6.2.4
	RSCU-ILS subsystem interconnection
	The remote control and status functions shall be accomplished utilizing digital information transmitted over a government-furnished single voice grade balanced telephone line pair connecting the RSCU to the Localizer, the Glide Slope, and each of the Marker Beacons.
	I/D
	
	
	

	S01417 
	3.6.2.4.1
	Radio links
	Communication between the ILS subsystems and RSCU shall be possible via a contractor-specified radio link system meeting NTIA requirements rather than via hard wiring.
	I/D
	
	
	

	S01418 
	3.6.2.4.1
	Radio links
	All functions shall be available and all response time requirements shall be met when operating via radio link.
	D
	
	
	

	S01419 
	3.6.2.4.1
	Radio links
	If the recommended radio link system requires a unique interface.for example, to power the radio or control half-duplex operation, that interface shall be incorporated in the RSCU and the RSCU interface on the ILS subsystems.
	I
	
	
	

	S01420 
	3.6.2.5
	Implementation of interlock control
	The interlock control shall provide the following:
	
	
	
	

	S01421 
	3.6.2.5.a
	Implementation of interlock control
	Interlocked control of two ILSs (typically) installed on opposite ends of the same runway such that the two Localizers can never be radiating at the same time.
	D
	
	
	

	S01422 
	3.6.2.5.a
	Implementation of interlock control
	Operation of related Glide slope and marker beacon equipment can be configured to follow the radiation status of the localizer if desired.
	D
	
	
	

	S01423 
	3.6.2.5.a
	Implementation of interlock control
	The switching of two interlocked ILSs is a toggle action with one ON and the other OFF at all times unless disabled at the field site for maintenance.
	D
	
	
	

	S01424 
	3.6.2.5.b
	Implementation of interlock control
	A Runway Select switch on the RSIC panel to control the currently radiating ILS.
	I/D
	
	
	

	S01425 
	3.6.2.5.b
	Implementation of interlock control
	If multiple RSICs are connected to an RSCU, only one RSIC is capable of controlling the ILSs.  
	D
	
	
	

	S01426 
	3.6.2.5.b
	Implementation of interlock control
	Designation of the master.controlling RSIC is configurable from the RSCU.
	D
	
	
	

	S01427 
	3.6.2.5.b
	Implementation of interlock control
	Other RSICs connected to the RSCU are to have indicator/alarm functions only, with the Runway Select function being inhibited.
	D
	
	
	

	S01428 
	3.6.2.5.c
	Implementation of interlock control
	Compatibility with legacy systems to the extent that the second (interlocked) ILS can be a standard Wilcox/Thales Mark 20.
	D
	
	
	

	S01429 
	3.6.2.5.d
	Implementation of interlock control
	Time delay during runway switching.
	D
	
	
	

	S01430 
	3.6.2.5.d
	Implementation of interlock control
	A single control turns the currently operating ILS equipment OFF and, after a 20-second delay during which neither of the two interlocked ILSs is radiating, switches the interlocked ILS equipment ON.
	T
	
	
	

	S01431 
	3.6.2.5.d
	Implementation of interlock control
	Selection of the active ILS runway by the RSIC Runway Select switch results in the start-up and operation of all subsystems of the ILS configured for interlocking after the fixed time delay.
	T
	
	
	

	S01432 
	3.6.2.5.e
	Implementation of interlock control
	Remote interface for monitoring and control localizers.
	D
	
	
	

	S01433 
	3.6.2.6
	RCS failsafe and failure modes
	A failure of the RSIC, RSCU, or communication between the RSCU and subsystems shall not cause a change in operational state of the ILS subsystems.
	D
	
	
	

	S01434 
	3.6.2.6
	RCS failsafe and failure modes
	Additionally, if a failure occurs in communications between the RSCU and an ILS subsystem, operational control shall be automatically disabled from the RSIC.
	D
	
	
	

	S01435 
	3.7.1
	ILS monitor receiver general requirements
	The ILS Monitor Receiver Subsystem shall be designed to be installed in an Air Traffic Control Tower or other location on or near the airport designated as the point of ILS status monitoring.
	I
	
	
	

	S01436 
	3.7.2
	Receiver(s) and processing equipment
	The receiver(s) and processing equipment shall be mounted in a standard 19-inch equipment rack.
	I
	
	
	

	S01437 
	3.7.2
	Receiver(s) and processing equipment
	The receiver(s) and processing equipment shall operate from 120 volts, 60-hertz commercial power.
	I
	
	
	

	S01438 
	3.7.2
	Receiver(s) and processing equipment
	The receiver and processing equipment shall accept an RF connection to the antenna(s).  
	I
	
	
	

	S01439 
	3.7.2
	Receiver(s) and processing equipment
	The receiver and processing equipment shall provide appropriate status and alert information to its remote status unit as specified in paragraph 3.7.5.
	D
	
	
	

	S01440 
	3.7.3
	ILS monitor receiver subsystem function
	The ILS Monitor Receiver shall monitor the Localizer and Glide Slope RF signal levels from a selected ILS.
	T
	
	
	

	S01441 
	3.7.3
	ILS monitor receiver subsystem function
	The Monitor Receiver subsystem shall detect RF signal level from the Localizer or Glide Slope
	T
	
	
	

	S01442 
	3.7.3
	ILS monitor receiver subsystem function
	The Monitor Receiver subsystem shall cause an aural and visual alarm when the level falls below a preset threshold.
	T
	
	
	

	S01443 
	3.7.3
	ILS monitor receiver subsystem function
	The RF level alarm shall be adjustable from 0.5 dB to 4.0 dB below the normal received signal level.  
	T
	
	
	

	S01444 
	3.7.3
	ILS monitor receiver subsystem function
	The time delay shall be adjustable from 0 to 5 seconds.
	T
	
	
	

	S01445 
	3.7.4
	ILS monitor receiver performance
	The ILS Monitor Receiver subsystem shall contain receiver(s) designed to meet the following requirements over the environmental service conditions:
	T
	
	
	

	S01446 
	3.7.4.a
	ILS monitor receiver performance
	Frequency range:  108 to 112 MHz and 328 to 336 MHz
	T
	
	
	

	S01447 
	3.7.4.b
	ILS monitor receiver performance
	Sensitivity:  Five microvolts for 10 dB (Signal+Noise)/Noise
	T
	
	
	

	S01448 
	3.7.4 .c
	ILS monitor receiver performance
	IF image rejection:  90 dB minimum
	T
	
	
	

	S01449 
	3.7.4.d
	ILS monitor receiver performance
	Frequency stability:  ± 0.002 percent
	T
	
	
	

	S01450 
	3.7.4.e
	ILS monitor receiver performance
	ILS channel selection by a frequency synthesizer
	T
	
	
	

	S01451 
	3.7.4.f
	ILS monitor receiver performance
	Desensitization:  Application of a 4 volt signal removed from the ILS carrier frequency by 4 MHz will not cause more than a 2 dB reduction in the detected amplitude of a 5 microvolt on-frequency 30 percent modulated signal
	T
	
	
	

	S01452 
	3.7.4.g
	ILS monitor receiver performance
	Cross modulation: With an input signal of 5 microvolts, an interfering signal at a level of 5 millivolts, separated from the desired signal by 50 KHz and modulated at 50 percent will cause no more than 10 percent distortion of the detected modulation of the desired signal
	T
	
	
	

	S01453 
	3.7.4.h
	ILS monitor receiver performance
	Selectivity:
15 kHz minimum at -6 dB

35 kHz maximum at -60 dB

60 kHz maximum at -90 dB.
	T
	
	
	

	S01454 
	3.7.5
	Receiver remote status unit
	The remote status unit shall be designed to be mounted in an Airport Traffic Control Tower.  
	I
	
	
	

	S01455 
	3.7.5
	Receiver remote status unit
	Physical dimensions shall be less than or equal to 8 inches (height) by 8 inches (width) by 6 inches (depth).
	I
	
	
	

	S01456 
	3.7.5
	Receiver remote status unit
	The remote status unit shall provide visual indication of Localizer and Glide Slope status as well as an aural annunciator to indicate an alarm.
	D
	
	
	

	S01457 
	3.7.5
	Receiver remote status unit
	An Alarm Acknowledge button shall mute the aural alarm.
	I/D
	
	
	

	S01458 
	3.7.6
	Antenna(s)
	Antenna(s) shall provide adequate gain for reception of the Localizer and Glide Slope signal.
	A/T
	
	
	

	S01459 
	3.7.6
	Antenna(s)
	The antenna(s) shall be mounted on the tower cab with a line-of-sight to the Localizer and Glide Slope being monitored.
	I
	
	
	

	S01460 
	3.7.6
	Antenna(s)
	The antenna(s) shall mount on a standard 1-1/4 inch rigid steel conduit.
	I
	
	
	

	S01461 
	3.7.6
	Antenna(s)
	The characteristics of the antenna(s) shall provide satisfactory performance when mounted at a minimum height of 10 feet above the ground.
	A/T
	
	
	

	S01462 
	3.7.6
	Antenna(s)
	The antenna(s) shall be light enough in weight as not to require guy wires to support the mast.
	A
	
	
	

	S01463 
	3.8
	ILS remote maintenance monitor (RMM)(general)
	The RMM shall use the Simple Network Management Protocol Version 3.SNMPv3.
	I/T
	
	
	

	S01464 
	3.8
	ILS remote maintenance monitor (RMM)(general)
	The RMM shall be designed and manufactured in accordance with the requirements of FAA Interface Control Document (ICD NAS‑IC‑51070000‑2) and the additional specific requirements cited herein.
	I/T
	
	
	

	S01465 
	3.8.1
	RMS concentrator
	A concentrator shall be provided so that connection between the remote monitoring facility and all subsystems of a single ILS requires only a single communication line to the concentrator.
	I/D
	
	
	

	S01466 
	3.8.1
	RMS concentrator
	The concentrator shall be expandable to accommodate additional systems.
	A/D
	
	
	

	S01467 
	3.8.1
	RMS concentrator
	The RMS Concentrator shall provide a central point for communication between a NIMS Manager (not to be provided under this specification) and up to ten SNMP version 3 compliant NAS subsystems.
	A/D
	
	
	

	S01468 
	3.8.1
	RMS concentrator
	The concentrator shall communicate with the NIMS Manager at a minimum rate of 100 kilobits per second.
	A/D
	
	
	

	S01469 
	3.8.1
	RMS concentrator
	The concentrator shall provide the ability to log on to any connected subsystem with a portable maintenance data terminal for the purpose of performing maintenance or certification.
	D
	
	
	

	S01470 
	3.8.1.1
	Concentrator capacity and expansion capability
	The concentrator shall be expandable to have the capability to communicate with 10 additional SNMPv3-compliant NAS subsystems. 


	D
	
	
	

	S01471 
	3.8.2
	Remote monitoring subsystem (RMS)
	The ILS RMS, with exception of the environmental sensors, shall be an independent but integral part of the Localizer, Glide Slope, Marker Beacon, and Far-Field Monitor.
	A/D
	
	
	

	S01472 
	3.8.2
	Remote monitoring subsystem (RMS)
	Data monitored by the RMS shall be locally accessible via a portable terminal connected to the terminal port on the ILS equipment.
	I/D
	
	
	

	S01473 
	3.8.2.1
	RMS functions
	The ILS RMS shall provide the following functions:
	
	
	
	

	S01474 
	3.8.2.1.a
	RMS functions
	Monitor each of the minimum set of performance parameters required to determine the operational status of all ILS subsystems.
	T
	
	
	

	S01475 
	3.8.2.1.b
	RMS functions
	Process the outputs of each of the monitoring devices as necessary to provide digital data in the appropriate engineering units for the parameter monitored to the NIMS Manager or concentrator in the formats defined in NAS‑IC‑51070000-2.
	I/T
	
	
	

	S01476 
	3.8.2.1.c
	RMS functions
	Process the outputs of each of the monitoring devices to determine alarm and alert status by comparing the monitored outputs to user-defined limits.  Provide at least two thresholds for each monitored parameter, an alarm.when the parameter reaches its established limit, and an alert, which is typically 75 percent of the alarm value.
	T
	
	
	

	S01477 
	3.8.2.1.d
	RMS functions
	In response to a poll (data request) message received from the NIMS Manager, transmit the current value of each parameter in the group or groups of parameters indicated by the content of the request message.  A data request may identify a single parameter, an entire preprogrammed list of parameters, a group of randomly selected parameters, or all groups of the monitored parameters.
	T
	
	
	

	S01478 
	3.8.2.1.e
	RMS functions
	A "text pass-through" function enabling the exchange of text messages up to 4000 characters in length between a connected portable terminal and the NIMS Manager.
	T
	
	
	

	S01479 
	3.8.2.1.f
	RMS functions
	Time stamping and local storage of the current status of alarms and alerts, data values, alarm and alert thresholds, and sufficient alarm and alert history necessary to analyze the system performance for diagnostic and maintenance purposes.
	T
	
	
	

	S01480 
	3.8.2.1.f
	RMS functions
	Fault history shall include the last normal parameter values and the post-fault (prior to shutdown) parameter values for the three most recent system faults.
	T
	
	
	

	S01481 
	3.8.2.1.f
	RMS functions
	At least 50 events, stored in a first-in-first-out sequence, are to be available for retrieval.
	T
	
	
	

	S01482 
	3.8.2.1.g
	RMS functions
	Expandable memory to increase the storage capacity to 150 percent of that required to meet the requirements specified herein. Expansion may be accomplished either by initial design (providing at least 50 percent unused memory) or by providing sockets for field-installable memory modules.
	A
	
	
	

	S01483 
	3.8.2.1.h
	RMS functions
	A master startup/reset and a master shutdown function to start or stop ILS operation upon the receipt of a remote command.
	I/D
	
	
	

	S01484 
	3.8.3
	Alarm and alert message format
	Alarm and message formats generated by the subsystem RMSs shall be in accordance with NAS‑IC‑51070000‑2
	I/T
	
	
	

	S01485 
	3.8.3.1
	Alarms
	A priority alarm message shall be generated when a failure occurs within an ILS subsystem which causes a loss of service to the user (shutdown).  
	D
	
	
	

	S01486 
	3.8.3.1
	Alarms
	A priority alert message shall be generated when a failure occurs within an ILS subsystem which does not cause a loss of service to the user.
	D
	
	
	

	S01487 
	3.8.3.2
	Maintenance alerts
	When the current value of the parameter exceeds the established limits, an indication of the maintenance alert condition shall be sent to the NIMS Manager.
	D
	
	
	

	S01488 
	3.8.3.1
	Alarms
	The thresholds for maintenance alerts shall be changeable locally from the portable terminal or remotely from the NIMS Manager.
	D
	
	
	

	S01489 
	3.8.4
	Non-volatility
	All control settings, operational parameters and limits, initialization data, data files and fault history shall be locally stored in the RMS.
	D
	
	
	

	S01490 
	3.8.4
	Non-volatility
	Local storage shall be supported with sufficient battery capacity or other technique to ensure the non-volatility of stored data for a period of not less than 90 days.
	A
	
	
	

	S01491 
	3.8.4
	Non-volatility
	Means shall be provided to transfer stored data to another medium for permanent storage purposes.
	I/D
	
	
	

	S01492 
	3.8.5
	RMS data sampling rate
	The equipment RMS shall sample each parameter no less frequently than once every second.
	T
	
	
	

	S01493 
	3.8.6
	Real time clock/calendar
	The ILS subsystem shall incorporate a real time clock/calendar with date, hours, minutes, and seconds.
	D
	
	
	

	S01494 
	3.8.6
	Real time clock/calendar
	The local system time shall be readable as a data point from the NIMS Manager as well as from a locally connected portable terminal.
	I
	
	
	

	S01495 
	3.8.6
	Real time clock/calendar
	The clock/calendar shall be adjustable both locally from the portable terminal and remotely from the NIMS Manager.
	D
	
	
	

	S01496 
	3.8.6
	Real time clock/calendar
	The clock function shall be accurate to within 15 seconds a month.
	T
	
	
	

	S01497 
	3.8.6
	Real time clock/calendar
	The clock shall be supported by a battery independent of the subsystem backup power.
	I
	
	
	

	S01498 
	3.8.6
	Real time clock/calendar
	A fresh clock battery shall be capable of maintaining the clock time for at least 180 days.
	A
	
	
	

	S01499 
	3.8.7
	ILS equipment fault diagnostics
	The RMS shall contain the functions necessary to perform fault diagnosis to the LRU level.
	A/D
	
	
	

	S01500 
	3.8.7
	ILS equipment fault diagnostics
	The resulting fault data shall be stored in memory.
	D
	
	
	

	S01501 
	3.8.7
	ILS equipment fault diagnostics
	The resulting fault data shall be accessible via the terminal interface at the RMS or the NIMS Manager.  
	D
	
	
	

	S01502 
	3.8.7
	ILS equipment fault diagnostics
	Manually initiated diagnostics shall be available from the portable terminal and NIMS Manager to offer more detailed information on the subsystem status to aid the maintenance process.
	D
	
	
	

	S01503 
	3.8.8
	Spare input/output capacity
	The Localizer and Glide Slope RMS shall provide at least ten spare analog inputs, two spare digital inputs and two spare digital outputs.
	I
	
	
	

	S01504 
	3.8.8
	Spare input/output capacity
	Each Marker Beacon RMS shall provide a minimum of four spare analog inputs and four digital outputs.
	I
	
	
	

	S01505 
	3.8.8
	Spare input/output capacity
	All spare analog inputs shall provide user-configurable alarm and pre-alarm (alert) thresholds identical in function to those of the standard monitored parameters.
	D
	
	
	

	S01506 
	3.8.8
	Spare input/output capacity
	Data, alarms, and alerts from the spare inputs shall be transmitted to the NIMS manager upon demand.
	D
	
	
	

	S01507 
	3.8.8
	Spare input/output capacity
	Specific requirements for the spare inputs and outputs are as follows:
	
	
	
	

	S01508 
	3.8.8.a.1
	Spare input/output capacity
	Input range: Bipolar, -5.000 to +5.000 vdc with respect to input ground
	T
	
	
	

	S01509 
	3.8.8.a.2
	Spare input/output capacity
	Accuracy: ±5 percent of reading or ±0.01 volt whichever is numerically

Smaller.
	T
	
	
	

	S01510 
	3.8.8.a.3
	Spare input/output capacity
	Input impedance: 20 kilo-ohms or greater
	T
	
	
	

	S01511 
	3.8.8.a.4
	Spare input/output capacity
	A/D converter resolution: 1 part in 1000.
	T
	
	
	

	S01512 
	3.8.8.b.1
	Spare input/output capacity
	TTL, low = 0.0 to +0.8 volts, high = +2.0 to +5.5 volts.
	T
	
	
	

	S01513 
	3.8.8.b.2
	Spare input/output capacity
	Sense:  Programmable such that either high or low represents alarm, with the opposite sense representing normal.
	T
	
	
	

	S01514 
	3.8.8.c.1
	Spare input/output capacity
	TTL with the same voltage limits as the digital inputs
	T
	
	
	

	S01515 
	3.8.8.c.2
	Spare input/output capacity
	Current sink capacity: 24 ma minimum.
	T
	
	
	

	S01516 
	3.8.9
	Environmental monitoring
	The following sensors together with all necessary connectors, terminal boards, enclosures, mounting hardware and installation instructions shall be furnished with each equipment RMS as specified below.
	
	
	
	

	S01517 
	3.8.9
	Environmental monitoring
	Measurements from the sensors shall be processed by the RMSs for transmission to the NIMS Manager and for output locally via the terminal interface.
	D
	
	
	

	S01518 
	3.8.9.a
	Environmental monitoring
	Intrusion detector (Localizer, Glide Slope, and each Marker Beacon subsystem)
	I
	
	
	

	S01519 
	3.8.9.b
	Environmental monitoring
	Smoke detector (Localizer, Glide Slope, and each Marker Beacon subsystem)
	I
	
	
	

	S01520 
	3.8.9 .c
	Environmental monitoring
	Obstruction lights (Localizer and Glide Slope subsystems)
	I
	
	
	

	S01521 
	3.8.9.d
	Environmental monitoring
	AC Power (Each ILS subsystem)
	I
	
	
	

	S01522 
	3.8.9.e
	Environmental monitoring
	Temperature .Localizer, Glide Slope, and each Marker Beacon subsystems
	I
	
	
	

	S01523 
	3.8.9.1
	Intrusion detector
	The intrusion detector shall detect the opening of the door of the ILS shelter.
	D
	
	
	

	S01524 
	3.8.9.1
	Intrusion detector
	The RMS building security timer shall start when the detector senses that the door has been open for 0.25 seconds.  
	T
	
	
	

	S01525 
	3.8.9.1
	Intrusion detector
	If a portable terminal is not connected to the terminal interface within 5 minutes, the RMS shall indicate that the building security parameter is in alarm
	T
	
	
	

	S01526 
	3.8.9.1
	Intrusion detector
	If a portable terminal is not connected to the terminal interface within 5 minutes, shall generate a priority alarm message.  
	T
	
	
	

	S01527 
	3.8.9.1
	Intrusion detector
	If the portable terminal is connected and a terminal connected message command is received within 5 minutes, the building security parameter shall return to normal.
	T
	
	
	

	S01528 
	3.8.9.1
	Intrusion detector
	If after being connected, the portable terminal is disconnected from the terminal interface, the RMS shall inhibit sensing a building security alarm for a period of 5 minutes prior to resuming normal monitoring of the building security parameter.  
	T
	
	
	

	S01529 
	3.8.9.1
	Intrusion detector
	Capability to arm and disarm (bypass) the intrusion detector through remote commands shall be provided.
	D
	
	
	

	S01530 
	3.8.9.2
	Smoke detector
	The Localizer, Glide Slope, Marker Beacon, and FFM (if not co-located with a Marker Beacon) shall be furnished with an ionization type smoke detector 
	I
	
	
	

	S01531 
	3.8.9.2
	Smoke detector
	powered from the facility equipment and not requiring batteries 
	I
	D
	
	

	S01532 
	3.8.9.2
	Smoke detector
	and meeting the requirements of Underwriters Laboratories, Inc. Standard 268 and bearing the U.L. label showing compliance.  
	I
	
	
	

	S01533 
	3.8.9.2
	Smoke detector
	Activation of the smoke detector shall generate a priority alarm message.
	D
	
	
	

	S01534 
	3.8.9.3
	Obstruction light current sensors
	The Localizer and Glide Slope subsystems shall be furnished with obstruction light current sensors of a current range appropriate for the obstruction lights provided with the system.
	D
	
	
	

	S01535 
	3.8.9.3
	Obstruction light current sensors
	The RMS shall be capable of detecting a current change representing the failure of a single lamp.
	D
	
	
	

	S01536 
	3.8.9.3
	Obstruction light current sensors
	Failure of one lamp shall constitute a pre-alarm.
	D
	
	
	

	S01537 
	3.8.9.3
	Obstruction light current sensors
	Failure of two or more lamps shall constitute an alarm. 
	D
	
	
	

	S01538 
	3.8.9.4
	AC power sensor
	Each ILS subsystem shall be equipped with an AC power sensor.
	D
	
	
	

	S01539 
	3.8.9.4
	AC power sensor
	The AC power sensor shall detect the presence or absence of AC power applied to the ILS equipment.  
	D
	
	
	

	S01540 
	3.8.9.4
	AC power sensor
	The RMS shall respond to a change of the AC power status by transmitting the AC power alarm message to the NIMS Manager.
	D
	
	
	

	S01541 
	3.8.9.5
	Temperature sensors
	The Localizer shelter shall be equipped with both an inside and outside temperature sensor.
	I
	
	
	

	S01542 
	3.8.9.5
	Temperature sensors
	All other subsystem shelters shall be equipped with an inside temperature sensor only.
	I
	
	
	

	S01543 
	3.8.9.5
	Temperature sensors
	The sensors shall measure temperature over the range of –10 to +70 degrees C with an accuracy of ±4 degrees or better.
	T
	
	
	

	S01544 
	3.8.9.5
	Temperature sensors
	The RMS shall be programmable with upper and lower temperature alarm limits.
	D
	
	
	

	S01545 
	3.8.9.5
	Temperature sensors
	Exceeding the temperature alarm limits shall cause a temperature alarm message to be transmitted to the NIMS manager.
	D
	
	
	

	S01546 
	3.8.10
	RMS Security
	Log-on security shall be implemented to ensure that only authorized personnel can enter RMS commands either locally or from a portable terminal connected to the Concentrator.
	I/D
	
	
	

	S01547 
	3.8.10.1
	Security implementation
	The RMS security design shall:
	
	
	
	

	S01548 
	3.8.10.1.a
	Security implementation
	Include a standard initial log-on procedure for factory-delivered systems. The procedure provides first time access at any ILS subsystem for the purpose of assigning passwords and security access levels. While it is the intent of the Government to delete this initial user and password data as soon as a Level 3 security user is established, a method of restoring the factory log-on ID and password must be included.
	I/D
	
	
	

	S01549 
	3.8.10.1.b
	Security implementation
	Employ assigned user IDs and passwords containing up to 16 alphanumeric characters with a minimum of 24 total ID/password combinations stored in the RMS non-volatile memory.
	D
	
	
	

	S01550 
	3.8.10.1.b
	Security implementation
	When logging in, the User ID is echoed to the portable terminal as non-alphanumeric characters.
	T
	
	
	

	S01551 
	3.8.10.1.c
	Security implementation
	In response to entry of an invalid ID or password, display an error message to the terminal, terminate the log-in procedure (i.e., not prompt the user to try again, and return to its idle (wait) state).
	D
	
	
	

	S01552 
	3.8.10.1.d
	Security implementation
	Provide a message identifying the logged-in user to the NIMS Manager for all validated access entries
	D
	
	
	

	S01553 
	3.8.10.1.d
	Security implementation
	and send a log-off message when the user logs off.
	D
	
	
	

	S01554 
	3.8.10.1.e
	Security implementation
	Inhibit the transmission of alarm or alert messages to the NIMS Manager after the initial log-in identification, during the time a second or third security level user is logged in.
	D
	
	
	

	S01555 
	3.8.10.1.f
	Security implementation
	Automatically log off the user if the terminal has been idle for more than 15 minutes or if there is no terminal activity within 15 minutes following the completion of a user-initiated test.  
	T
	
	
	

	S01556 
	3.8.10.2
	Security level definitions
	Security levels for the RMS are defined as follows:
	D
	
	
	

	S01557 
	3.8.10.2.a
	Security level definitions
	Level 1: Entry of a valid User ID and password shall allow READ ONLY access/display of subsystem status, configuration, and monitored system parameters.  The user has no control over the ILS subsystem.
	D
	
	
	

	S01558 
	3.8.10.2.b
	Security level definitions
	Level 2: Entry of a valid user ID and password shall enable read and write access/display of all subsystem functions and changeable parameters.
	D
	
	
	

	S01559 
	3.8.10.2.c 
	Security level definitions
	Level 3: Entry of a valid user ID and password shall enable level 2 capabilities and also provide the ability to assign user IDs and passwords.
	D
	
	
	

	S01560 
	3.8.11
	RMS data filtering
	All measurements and control functions available from the front panel or maintenance data terminal shall be available remotely.
	D
	
	
	

	S01561 
	3.8.11
	RMS data filtering
	Capability to filter or disable any of these parameters or controls shall be possible via local configuration so that they are not transmitted to the remote location nor are commands sent from the remote location executed by the local system.
	D
	
	
	

	S01562 
	3.8.11
	RMS data filtering
	Filtering shall be implemented via a configuration table listing each parameter monitored by the RMS.
	D
	
	
	

	S01563 
	3.8.11
	RMS data filtering
	Each parameter shall be selectable to send a pre-alarm (alert) message, an alarm message, or no message.
	D
	
	
	

	S01564 
	3.8.11
	RMS data filtering
	A similar configuration table for each remote control function shall allow the enabling or disabling remote control by the NIMS Manager.  
	D
	
	
	

	S01565 
	3.8.12
	RMS Failsafe
	The RMS design shall be failsafe such that failures in the RMS function cannot cause failures in, or in any way degrade, the air traffic operational capabilities of the ILS.
	A/D
	
	
	


