IEEE WG9- DATA ELEMENT DESCRIPTIONS


IEEE 1544 Variable Definitions

|40|

System:
Auxiliary Power

Group:
auxiliarypowerCommand

Group Type:


Variable:
Mode

Description:
Commanded auxiliary power mode

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Auxiliary Power Mode Command

Commands are as shown in Table 1.

Table 1
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	3
	2
	1
	0
	
	

	AUX_OFF
	Auxiliaries Off
	0
	0
	0
	0
	0
	

	SHUTDOWN
	Auxiliaries Off
	0
	0
	0
	0
	0
	

	AUX_ON
	Auxiliaries On
	0
	0
	0
	1
	1
	

	LOAD_SHED_1
	Load Shed Stage 1
	0
	0
	1
	0
	2
	

	LOAD_SHED_2
	Load Shed Stage 2
	0
	0
	1
	1
	3
	

	LOAD_SHED_3
	Load Shed Stage 3
	0
	1
	0
	0
	4
	

	LAYOVER
	Layover
	0
	1
	0
	1
	5
	

	STORAGE
	Storage
	0
	1
	1
	0
	6
	

	WARM_UP
	Warm Up
	0
	1
	1
	1
	7
	

	(Reserved)
	(Reserved)
	1
	X
	X
	X
	All other values
	Reserved for future use
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|41|

System:
Auxiliary Power

Group:
auxiliarypowerStatus

Group Type:


Variable:
Status

Description:
Status of auxiliary power

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/41|

|42|

System:
Auxiliary Power

Group:
headendpowerCommand

Group Type:


Variable:
HEPCommand

Description:
Head-end power command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
ENUM4

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/42|

|45|

System:
Auxiliary Power

Group:
headendpowerCommand

Group Type:


Variable:
HEPReset

Description:
Reset HEP fault

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BOOLEAN1

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|43|

System:
Auxiliary Power

Group:
headendpowerStatus

Group Type:


Variable:
HEPComplete

Description:
Head-end power complete status

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET2

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|44|

System:
Auxiliary Power

Group:
headendpowerStatus

Group Type:


Variable:
HEPStatus

Description:
Head-end power operational status

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
ENUM4

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/44|

|80|

System:
Brake

Group:
brakeCompressor

Group Type:


Variable:
Synchronize

Description:
Air compressor synchronization

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET2

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|22|

System:
Brake

Group:
cabcontrolCommand

Group Type:


Variable:
Charging

Description:
Brake pipe charging command

Applicability:
MU

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BOOLEAN1

IO:


Timeliness:
100

Priority:


Source:
BRA-0077

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Brake (Emergency) Pipe Charging
Table 2
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	NO_CHARGE
	None
	0
	0
	0
	

	ERROR_1
	Error
	0
	1
	1
	Illegal

	ERROR_2
	Error
	1
	0
	2
	Illegal

	CHARGE
	Charge Brake (Emergency) Pipe
	1
	1
	3
	


|/22|

|8|

System:
Brake

Group:
cabcontrolCommand

Group Type:


Variable:
ParkingBrakeCommand

Description:
Parking brake command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET2

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Parking Brake Command

Table 3
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	PB_APPLY
	Apply
	0
	0
	0
	

	ERROR_1
	Error
	0
	1
	1
	Illegal

	ERROR_2
	Error
	1
	0
	2
	Illegal

	PB_RELEASE
	Release
	1
	1
	3
	


|/8|

|5|

System:
Brake

Group:
cabcontrolCommand

Group Type:


Variable:
Sanding

Description:
Sanding command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
ANTIVALENT2

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Sanding Command
Values are as shown below:

Table 4
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	NO_SAND
	No sand
	0
	0
	0
	

	SAND_REVERSE
	Activate sanders in reverse direction
	0
	1
	1
	

	SAND_FORWARD
	Activate sanders in forward direction
	1
	0
	2
	

	SAND_BOTH
	Activate all sanders
	1
	1
	3
	


The SAND_BOTH value can be used as a simple Sanding command by vehicles that automatically detect the correct sanding direction locally.  Such vehicles may also interpret SAND_FORWARD and SAND_REVERSE similarly.

|/5|

|7|

System:
Brake

Group:
cabcontrolCommand

Group Type:


Variable:
SnowBrake

Description:
Snow Brake command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BOOLEAN1

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Snow Brake Command

This variable is as specified in IEEE 1475, as shown in Table 5, below:

Table 5
	Value Name
	Command
	Value

	SB_APPLY
	Apply
	0

	SB_RELEASE
	Release
	1


|/7|

|13|

System:
Brake

Group:
cabcontrolCommand

Group Type:


Variable:
TrackBrake

Description:
Track brake command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Track Brake Command

Table 6
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	ERROR_0
	Error
	0
	0
	0
	Illegal

	NO_TRACK_BRAKE
	No track brake
	0
	1
	1
	

	TRACK_BRAKE
	Apply track brake
	1
	0
	2
	

	ERROR_3
	Error
	1
	1
	3
	Illegal
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|12|

System:
Brake

Group:
mastercontrolCommand

Group Type:


Variable:
Emergency

Description:
Emergency brake command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Emergency Brake Command

This variable is for non-safety critical emergency brake overlay control for vehicles with fail-safe brake pipe/emergency pipe emergency brake control.

Table 7
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	ERROR_0
	Error
	0
	0
	0
	Illegal

	NO_EMERGENCY
	No emergency brake
	0
	1
	1
	

	EMERGENCY
	Apply emergency brake
	1
	0
	2
	

	ERROR_3
	Error
	1
	1
	3
	Illegal


|/12|

|6|

System:
Brake

Group:
mastercontrolCommand

Group Type:


Variable:
FrictionBrakeCommand

Description:
Friction brake command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
50

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Mechanical Brake Command

This variable transmits EP brake commands like those used in CS-1 and CS-2 systems.

Table 8
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	3
	2
	1
	0
	
	

	FB_LAP
	None
	0
	0
	0
	0
	0
	

	FB_APPLY
	Apply
	0
	0
	0
	1
	1
	CS-1, CS-2

	FB_HOLD
	Hold
	0
	1
	1
	0
	6
	CS-2

	FB_RELEASE
	Release
	1
	0
	1
	0
	10
	CS-1

	N/A
	(Illegal)
	
	
	
	
	All other values
	Error



The mapping of variable bits to their discrete trainline equivalents is as follows:

Bit 0

Apply
Bit 1

(N/A; additional bit for permissive commands)
Bit 2

Hold
Bit 3

Release

|/6|
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System:
Comfort

Group:
hvacCommand

Group Type:


Variable:
Mode

Description:
Commanded HVAC mode

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


HVAC Mode Command

Commands are as shown in Table 9.

Table 9
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	3
	2
	1
	0
	
	

	HVAC_OFF
	
	0
	0
	0
	0
	0
	

	HVAC_AUTO
	
	0
	0
	0
	1
	1
	

	HVAC_VENT
	
	0
	0
	1
	0
	2
	

	HVAC_COOL
	
	0
	0
	1
	1
	3
	

	HVAC_HEAT
	
	0
	1
	0
	0
	4
	

	EMER_VENT_1
	
	0
	1
	0
	1
	5
	

	EMER_VENT_2
	
	0
	1
	1
	0
	6
	

	EMER_VENT_3
	
	0
	1
	1
	1
	7
	

	HVAC_TEMP_SET
	
	1
	0
	0
	0
	8
	Change setpoint for auto mode (temporarily) to hvacCommand.Setpoint value

	FANS_AUTO
	
	1
	0
	0
	1
	9
	

	FANS_HIGH
	
	1
	0
	1
	0
	10
	

	FANS_LOW
	
	1
	0
	1
	1
	11
	

	HVAC_SPEED_AUTO
	
	1
	1
	0
	0
	12
	

	HVAC_SPEED_HIGH
	
	1
	1
	0
	1
	13
	

	HVAC_SPEED_LOW
	
	1
	1
	1
	0
	14
	

	
	
	1
	1
	1
	1
	15
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|62|

System:
Comfort

Group:
hvacCommand

Group Type:


Variable:
Setpoint

Description:
HVAC temperature setpoint

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
UNSIGNED8

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|61|

System:
Comfort

Group:
hvacStatus

Group Type:


Variable:
Status

Description:
Status of HVAC

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|71|

System:
Communication

Group:
communicationCommand

Group Type:


Variable:
Mode

Description:
Commanded PA/Intercom mode

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:


Timeliness:
250

Priority:


Source:


Range:
40 .. 80

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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|70|

System:
Communication

Group:
warningCommand

Group Type:


Variable:
Warning

Description:
Warning commands

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/70|

|23|

System:
Door

Group:
cabcontrolCommand

Group Type:


Variable:
OverrideDoors

Description:
Door override command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BOOLEAN1

IO:
Both

Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Door Override

This variable is set when a door override command is issued by the Operator or whenever the master controller/throttle is in a power position.

Table 10
	Value Name
	Command
	Value

	NO_OVERRIDE
	No Override
	0

	OVERRIDE
	Override
	1


|/23|

|127|

System:
Door

Group:
enddoorCommand

Group Type:


Variable:
Command

Description:
End door unlatch command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BOOLEAN1

IO:
Both

Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/127|

|120|

System:
Door

Group:
sidedoorCommand

Group Type:


Variable:
Command

Description:
Side door command

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Side Door Commands- General

The following rules have been used in determining side door command variable values:

1. Commands which require a change of door state shall be positively asserted.  For example, a CLOSE command is not simply the absence of an OPEN command; it is a separate command, as shown below.

2. Commands to open doors and to indicate a permissive state related to passenger safety shall use at least two bits.

3. Discrete trainlines shall be used in addition to network commands for at least the following functions:

· Door open.  This can be implemented with two Door Enable trainlines, one per train side, which must be energized to permit doors to open via trainline command.  If fore and aft zoning is used, the Door Enable trainlines shall be zoned to match the network command.  A Door Enable Bypass feature may be included to override a failure in the discrete trainline circuit in order to permit continued door operation under network control.  It is largely for this reason that two bits are used for safety-related door commands in spite of the discrete trainline requirement; in a bypass condition, the check provided by the discrete trainline does not exist.

· Doors closed interlock (per IEEE 1475 …).

In both cases, both the network signal and trainline signal must agree in order for the command or status to be recognized and acted upon.  Disagreements (excluding transient states) shall be annunciated as faults.

Side Door Commands- Determination of Command Scope

The figure below illustrates the conventions adopted in identifying doors and in defining the scope of door commands:
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For vehicles with cabs at both ends (or no cab), end 1 is as defined by user convention; in any case, however, the right and left sides are defined with respect to end 1 as shown in Figure 1.

The following algorithm illustrates how the scope values in the door command can be used in conjunction with the train configuration table (created during inauguration) to determine which doors are affected.  Note that this algorithm illustrates the logic only; it does not enforce the bit checking inherent in the data types.
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Example 1
Side Door Command

Table 11
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	7
	6
	5
	4
	3
	2
	1
	0
	
	

	MAINTAIN_STATE
	None
	0
	0
	0
	0
	0
	0
	0
	0
	0
	

	CLOSE
	Close
	0
	0
	0
	0
	0
	0
	0
	1
	1
	

	RECYCLE
	Recycle
	0
	0
	0
	0
	0
	1
	1
	0
	6
	

	RELEASE
	Release
	0
	0
	0
	0
	1
	0
	1
	0
	10
	

	OPEN
	Open
	0
	0
	0
	1
	0
	0
	1
	0
	18
	

	N/A
	(Future)
	?
	?
	?
	0
	0
	0
	0
	0
	32, 64, 128
	Reserved; restrictive command

	N/A
	(Future)
	?
	?
	?
	0
	0
	0
	1
	0
	34, 66, 130
	Reserved; permissive command

	N/A
	(Illegal)
	
	
	
	
	
	
	
	
	All other values
	Error



Note: “?” signifies either 0 or 1 but is not equivalent to “X” (i.e., “don’t care”)

The mapping of variable bits to their discrete trainline equivalents is as follows:

Bit 0

Close
Bit 1

Unlock
Bit 2

Recycle
Bit 3

Passenger Release
Bit 4

Open

As shown in Table 11, all permissive commands require the Unlock bit and at least one other bit to be set.  In addition, it is intended that the bit mapping be maintained as additional commands are defined; that is, the upper three bits are intended to provide only three additional commands.

|/120|

|123|

System:
Door

Group:
sidedoorCommand

Group Type:


Variable:
OriginatingStation

Description:
Control station issuing door command

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:


Timeliness:
250

Priority:


Source:


Range:
0 .. 15

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Originating Door Control Station
This is the identifier of the door control station within the car issuing the door command.  The identifiers are defined as follows:

Table 12
	Value Name
	Door Station
	Bits
	Decimal
	Comment

	
	
	7
	6
	5
	4
	3
	2
	1
	0
	
	

	NO_STATION
	None
	0
	0
	0
	0
	0
	0
	0
	0
	0
	

	L1
	End 1, Side L
	0
	0
	0
	0
	0
	1
	0
	1
	5
	

	R1
	End 1, Side R
	0
	0
	0
	0
	0
	1
	1
	0
	6
	

	L2
	End 2, Side L
	0
	0
	0
	0
	1
	0
	0
	1
	9
	

	R2
	End 2, Side R
	0
	0
	0
	0
	1
	0
	1
	0
	10
	

	(Reserved)
	(Reserved)
	?
	?
	?
	?
	?
	?
	?
	?
	>=16
	

	Other Values
	N/A
	
	
	
	
	
	
	
	
	
	Illegal


This information is used (together with sidedoorCommand.Scope and sidedoorCommand.OriginatingVehicle) with zoned door commands to permit receiving vehicles to determine the proper action based on the position and orientation of the vehicle issuing the command.  Since the affected side and zone are determined using this value, two bits (antivalent values) are used.

|/123|

|122|

System:
Door

Group:
sidedoorCommand

Group Type:


Variable:
OriginatingVehicle

Description:
Vehicle issuing door command

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
UNSIGNED8

IO:
Both

Timeliness:
250

Priority:


Source:


Range:
1 ..63

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Originating Door Control Vehicle
This is the vehicle order number, with check bits, of the vehicle issuing the door command.  The vehicle order number (1-63) is determined during train bus inauguration
.  Values are as shown below:

Table 13
	Vehicle Number
	Bits
	Decimal
	Comments

	
	7
	6
	5
	4
	3
	2
	1
	0
	
	

	All values with an odd number of 1 bits
	1
	0
	?
	?
	?
	?
	?
	?
	Various
	

	All values with an even number of 1 bits
	0
	1
	?
	?
	?
	?
	?
	?
	Various
	


The check bits constitute an antivalent parity flag.  Values other than those listed in the table are errors.

This information is used (together with sidedoorCommand.Scope and sidedoorCommand.OriginatingStation) with zoned door commands to permit receiving vehicles to determine the proper action based on the position and orientation of the vehicle issuing the command.

|/122|

|121|

System:
Door

Group:
sidedoorCommand

Group Type:


Variable:
Scope

Description:
Scope of side door command

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Door Command Scope
This variable indicates the scope of the issued door command, as shown in the table below:

Table 14
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	7
	6
	5
	4
	3
	2
	1
	0
	
	

	LEFT_SIDE
	
	
	
	
	
	
	
	0
	1
	1
	

	RIGHT_SIDE
	
	
	
	
	
	
	
	1
	0
	2
	

	ZONE_AFT
	
	
	
	
	
	0
	1
	
	
	4
	

	ZONE_FORE
	
	
	
	
	
	1
	0
	
	
	8
	

	HIGH_PLATFORM
	
	
	
	
	0
	
	
	
	
	0
	

	LOW_PLATFORM
	
	
	
	
	1
	
	
	
	
	32
	

	(Reserved)
	
	
	X
	X
	
	
	
	
	
	64
	

	ALL
	
	0
	
	
	
	
	
	
	
	0
	

	PARTIAL
	
	1
	
	
	
	
	
	
	
	128
	


Compound scope commands are obtained by adding the relevant scope commands together (or, alternatively, ORing them), as shown in the following example:

Command


Values



Resulting Decimal

Right Side, Forward Zone,
RIGHT_SIDE+ZONE_FORE+

10
High Platform, All Doors
HIGH_PLATFORM+ALL

As indicated by the zero values, HIGH_PLATFORM and ALL are defaults; they are included as separate values for completeness and clarity.

Two bits (antivalent values) are used for Side and Zone commands, since these are not checked locally (except against the Door Enable trainline, which may be bypassed).  Single bits are used for the remaining commands since they can either be checked locally (e.g., high/low platform commands can be checked against the state of trap doors) or they are restrictive (e.g., PARTIAL limits the scope of the issued command to less than all doors).

The precise meaning of the PARTIAL command is user-dependent, but the following principles apply in all cases:

1. PARTIAL refers to a subset of the doors already addressed by the other scope commands.

2. The PARTIAL command is restrictive, not permissive.  It cannot command a door action; it can only limit it to a pre-defined subset of the doors already commanded to change state.

|/121|

|126|

System:
Door

Group:
sidedoorStatus

Group Type:


Variable:
StationStatus

Description:
Status of door control stations on a vehicle

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BOOLEAN1

IO:
Both

Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/126|

|124|

System:
Door

Group:
sidedoorStatus

Group Type:


Variable:
Status

Description:
Status of side doors on a vehicle

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/124|

|125|

System:
Door

Group:
sidedoorStatus

Group Type:


Variable:
ZoneSwitch

Description:
Status of zone switches on a vehicle

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET2

IO:
Both

Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/125|

|128|

System:
Door

Group:
sidestepCommand

Group Type:


Variable:
Command

Description:
Passenger step command

Applicability:


Locomotive:
False

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET2

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/128|

|129|

System:
Door

Group:
sidestepStatus

Group Type:


Variable:
Status

Description:
Status of passenger steps

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:


Timeliness:
250

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/129|

|34|

System:
Lighting

Group:
exteriorlightCommand

Group Type:


Variable:
Command

Description:
Exterior lighting command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Exterior Lighting Command

|/34|

|35|

System:
Lighting

Group:
exteriorlightStatus

Group Type:


Variable:
Status

Description:
Status of exterior lights

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Exterior Lighting Status

|/35|

|30|

System:
Lighting

Group:
interiorlightCommand

Group Type:


Variable:
Command

Description:
Interior lighting command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM2

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Interior Lighting Command
Table 15
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	LIGHTS_OFF
	Interior Lights Off
	0
	0
	0
	

	EMER_LIGHTS
	Emergency Interior Lights Only On
	0
	1
	1
	

	NON_EMER_LIGHTS
	Non-Emergency Interior Lights Only On
	1
	0
	2
	

	ALL_LIGHTS
	All Interior Lights On
	1
	1
	3
	


|/30|

|33|

System:
Lighting

Group:
interiorlightCommand

Group Type:


Variable:
OriginatingStation

Description:
Control station issuing lighting command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
UNSIGNED4

IO:


Timeliness:
1000

Priority:


Source:


Range:
0 ..15

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Interior Lighting Originating Station

|/33|

|32|

System:
Lighting

Group:
interiorlightCommand

Group Type:


Variable:
OriginatingVehicle

Description:
Vehicle issuing interior lighting command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
UNSIGNED8

IO:


Timeliness:
1000

Priority:


Source:


Range:
1 ..63

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Interior Lighting Originating Vehicle

|/32|

|31|

System:
Lighting

Group:
interiorlightCommand

Group Type:


Variable:
Scope

Description:
Scope of interior lighting command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Interior Lighting Scope

|/31|

|140|

System:
Passenger Information

Group:
passengerinformationCommand

Group Type:


Variable:
Command

Description:
Passenger information system command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM8

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/140|

|50|

System:
Primary Power

Group:
currentcollectionCommand

Group Type:


Variable:
Command

Description:
Curent collection command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/50|

|52|

System:
Primary Power

Group:
currentcollectionStatus

Group Type:


Variable:
LineVoltage

Description:
Value of line voltage

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
INTEGER16

IO:


Timeliness:
1000

Priority:


Source:


Range:
-32,768 V ..+32,767 V

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/52|

|51|

System:
Primary Power

Group:
currentcollectionStatus

Group Type:


Variable:
Status

Description:
Status of current collection

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
1000

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/51|

|53|

System:
Primary Power

Group:
primarypowerCommand

Group Type:


Variable:
LineVoltageSelect

Description:
Line voltage selection command

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
ENUM4

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/53|

|54|

System:
Primary Power

Group:
primarypowerStatus

Group Type:


Variable:
LineVoltageSelectStatus

Description:
Status of line voltage selection

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
ENUM4

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/54|

|24|

System:
Propulsion

Group:
cabcontrolCommand

Group Type:


Variable:
ElectricBrakeMode

Description:
Electric brake mode

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET2

IO:
Both

Timeliness:
100

Priority:


Source:
IEEE 1475 § 5.13, BRA-0077

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Electric Brake Mode

This variable is as defined in IEEE 1475 …

Table 16
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	NO_EBRAKE
	No Electric Braking
	0
	0
	0
	

	NO_REGEN
	No Regenerative Braking
	0
	1
	1
	

	ERROR_2
	Error
	1
	0
	2
	Illegal

	ALL_EBRAKE
	Regenerative and Rheostatic Braking Permitted
	1
	1
	3
	


|/24|

|11|

System:
Propulsion

Group:
cabcontrolCommand

Group Type:


Variable:
EngineRun

Description:
Engine run command

Applicability:


Locomotive:
True

Motor Cab:
False

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BOOLEAN1

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Engine Run Command

Table 17
	Value Name
	Command
	Value

	ENGINE_RUN_OFF
	Traction not permitted
	0

	ENGINE_RUN_ON
	Traction permitted
	1


|/11|

|10|

System:
Propulsion

Group:
cabcontrolCommand

Group Type:


Variable:
GeneratorField

Description:
Generator field command

Applicability:


Locomotive:
True

Motor Cab:
False

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET2

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Generator Field Command

Table 18
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	GENERATOR_FIELD_OFF
	Traction not permitted
	0
	0
	0
	

	ERROR_1
	Error
	0
	1
	1
	Illegal

	ERROR_2
	Error
	1
	0
	2
	Illegal

	GENERATOR_FIELD_ON
	Traction permitted
	1
	1
	3
	


|/10|

|25|

System:
Propulsion

Group:
cabcontrolCommand

Group Type:


Variable:
Reset

Description:
Propulsion reset command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BOOLEAN1

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Propulsion Reset
Table 19
	Value Name
	Command
	Value

	NO_RESET
	No Reset
	0

	RESET
	Reset
	1


|/25|

|1|

System:
Propulsion

Group:
mastercontrolCommand

Group Type:


Variable:
Direction

Description:
Commanded direction of travel

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET2

IO:
Both

Timeliness:
50

Priority:


Source:
IEEE 1475 § 5.2, BRA-0077

Range:


Invalid Value:
0b11

Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Per IEEE 1475 § 5.2, this is a two-bit variable with the following states:

Table 20
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	NEUTRAL
	Neutral
	0
	0
	0
	

	REVERSE
	Reverse
	0
	1
	1
	

	FORWARD
	Forward
	1
	0
	2
	

	(N/A)
	Illegal
	1
	1
	3
	Error


|/1|

|2|

System:
Propulsion

Group:
mastercontrolCommand

Group Type:


Variable:
PowerBrakeMode

Description:
Commanded propulsion mode

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET2

IO:
Both

Timeliness:
50

Priority:


Source:
IEEE 1475 § 5.3.2, BRA-0077

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Power Brake Mode Command
Per IEEE 1475 § 5.3.2, this is a two-bit variable with the following states:

Table 21
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	BRAKE
	Brake
	0
	0
	0
	

	COAST
	Coast
	0
	1
	1
	

	(N/A)
	Illegal
	1
	0
	2
	Error

	POWER
	Power
	1
	1
	3
	


|/2|

|9|

System:
Propulsion

Group:
mastercontrolCommand

Group Type:


Variable:
Throttle

Description:
Throttle position

Applicability:


Locomotive:
True

Motor Cab:
False

Motor Trailer:
False

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET4

IO:


Timeliness:
0

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Throttle Position
This variable maps the standard ABCD solenoid valve trainlines to variable bits, as shown in Table 22, below.

Table 22
	Value Name
	Command
	Bits
	Decimal
	Comments

	
	
	3
	2
	1
	0
	
	

	IDLE
	
	
	
	
	
	
	

	NOTCH_1
	
	
	
	
	
	
	

	NOTCH_2
	
	
	
	
	
	
	

	NOTCH_3
	
	
	
	
	
	
	

	NOTCH_4
	
	
	
	
	
	
	

	NOTCH_5
	
	
	
	
	
	
	

	NOTCH_6
	
	
	
	
	
	
	

	NOTCH_7
	
	
	
	
	
	
	

	NOTCH_8
	
	
	
	
	
	
	

	SHUTDOWN
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	N/A
	(Illegal)
	
	
	
	
	All other values
	Error


The bit mappings are as follows:

Bit 0

AV
Bit 1

BV
Bit 2

CV
Bit 3

DV

|/9|

|3|

System:
Propulsion

Group:
mastercontrolCommand

Group Type:


Variable:
TractiveEffort

Description:
Tractive effort command

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
UNSIGNED8

IO:
Both

Timeliness:
50

Priority:


Source:
IEEE 1475 § 5.4.1, IEEE 1475 § 5.4.2, BRA-0077

Range:
-100%. ..+100%

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Tractive Effort Command

The definition of this variable is essentially as specified by IEEE 1475 § 5.4.1, with modifications to allow for a wider range of values for the COAST position.  Table 23 below provides a detailed description.

Table 23
	Range
	Lower Value
	Upper Value
	Comments

	Undefined
	0
	EBmin-1
	Error

	Emergency
	EBmin
	EBmax
	Emergency braking

	Service Brake
	EBmax+1
	128-m-1
	100% to min% service braking

	Coast
	128-m
	128+n
	0% braking/motoring

	Power
	128+m+1
	Pmax
	min% to 100% motoring

	Undefined
	Pmax+1
	255
	Error


Recommended values for the constants in the above table are as follows:

EBmin


10
EBmax


19
m


4
n


5
Pmax


245

Different ranges may be used, depending on the physical range of master controller handle movement, type and orientation of the shaft encoder, and amount of processing capability in the master controller.  Wherever practical, however, it is recommended that the physical values obtained from the encoder be mapped to the ranges specified in Table 23.

|/3|

|95|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
ActualSpeed

Description:
Actual train speed

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
UNSIGNED16

IO:


Timeliness:
100

Priority:


Source:


Range:
0 mph ..511.9921875 mph

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/95|

|92|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
AllowedSpeed

Description:
Speed allowed by ATC

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
UNSIGNED16

IO:


Timeliness:
100

Priority:


Source:


Range:
0 mph ..511.9921875 mph

Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/92|

|94|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
Berthing

Description:
Berthing status

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET4

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/94|

|91|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
Command

Description:
Action commanded by ATC

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
BITSET8

IO:
Both

Timeliness:
100

Priority:


Source:
IEEE 1475 § 5.8

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/91|

|93|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
Mode

Description:
ATC mode

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ENUM4

IO:
Both

Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/93|

|90|

System:
Train Control

Group:
atcCommand

Group Type:


Variable:
NoMotion

Description:
No-Motion status

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:
Both

Timeliness:
250

Priority:


Source:
IEEE 1475 § 5.10

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


|/90|

|21|

System:
Train Control

Group:
cabcontrolCommand

Group Type:


Variable:
BypassStatus

Description:
Interlock bypass status

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET8

IO:


Timeliness:
100

Priority:


Source:
BRA-0077

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Bypass Status
This variable transmits the status of bypasses corresponding to the interlocks in Table 25, as shown in Table 24, below.

Table 24
	Value Name
	Bits
	Comments

	
	7
	6
	5
	4
	3
	2
	1
	0
	

	ENTRY_STATUS_NOT_BYPASSED
	X
	X
	X
	X
	X
	X
	0
	0
	Includes all side doors, steps, and platforms, as applicable

	ERROR_1
	X
	X
	X
	X
	X
	X
	0
	1
	

	ERROR_2
	X
	X
	X
	X
	X
	X
	1
	0
	

	ENTRY_STATUS_BYPASSED
	X
	X
	X
	X
	X
	X
	1
	1
	Includes all side doors, steps, and platforms, as applicable

	(Reserved)
	X
	X
	X
	X
	0
	0
	X
	X
	

	ERROR_4
	X
	X
	X
	X
	0
	1
	X
	X
	

	ERROR_8
	X
	X
	X
	X
	1
	0
	X
	X
	

	(Reserved)
	X
	X
	X
	X
	1
	1
	X
	X
	

	BRAKE_RELEASE_STATUS
_NOT_BYPASSED
	X
	X
	0
	0
	X
	X
	X
	X
	Includes tread, disc, and parking brakes, as applicable

	ERROR_16
	X
	X
	0
	1
	X
	X
	X
	X
	

	ERROR_32
	X
	X
	1
	0
	X
	X
	X
	X
	

	BRAKE_RELEASE_STATUS_BYPASSED
	X
	X
	1
	1
	X
	X
	X
	X
	Includes tread, disc, and parking brakes, as applicable

	BRAKE_APPLY_STATUS_BYPASSED
	0
	0
	X
	X
	X
	X
	X
	X
	Includes tread and disc, brakes, as applicable

	ERROR_64
	0
	1
	X
	X
	X
	X
	X
	X
	

	ERROR_128
	1
	0
	X
	X
	X
	X
	X
	X
	

	BRAKE_APPLY_STATUS_BYPASSED
	1
	1
	X
	X
	X
	X
	X
	X
	Includes tread and disc brakes, as applicable


|/21|

|20|

System:
Train Control

Group:
cabcontrolCommand

Group Type:


Variable:
InterlockStatus

Description:
Interlock status

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
False

Type:
BITSET8

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Interlock Status
This variable transmits the status of various control interlocks, as shown in Table 25, below.

Table 25
	Value Name
	Bits
	Comments

	
	7
	6
	5
	4
	3
	2
	1
	0
	

	ENTRIES_NOT_SECURE
	X
	X
	X
	X
	X
	X
	0
	0
	Includes all side doors, steps, and platforms, as applicable

	ERROR_1
	X
	X
	X
	X
	X
	X
	0
	1
	

	ERROR_2
	X
	X
	X
	X
	X
	X
	1
	0
	

	ENTRIES_SECURE
	X
	X
	X
	X
	X
	X
	1
	1
	Includes all side doors, steps, and platforms, as applicable

	(Reserved)
	X
	X
	X
	X
	0
	0
	X
	X
	

	ERROR_4
	X
	X
	X
	X
	0
	1
	X
	X
	

	ERROR_8
	X
	X
	X
	X
	1
	0
	X
	X
	

	(Reserved)
	X
	X
	X
	X
	1
	1
	X
	X
	

	BRAKES_NOT_RELEASED
	X
	X
	0
	0
	X
	X
	X
	X
	Includes tread, disc, and parking brakes, as applicable

	ERROR_16
	X
	X
	0
	1
	X
	X
	X
	X
	

	ERROR_32
	X
	X
	1
	0
	X
	X
	X
	X
	

	BRAKES_RELEASED
	X
	X
	1
	1
	X
	X
	X
	X
	Includes tread, disc, and parking brakes, as applicable

	BRAKES_NOT_APPLIED
	0
	0
	X
	X
	X
	X
	X
	X
	Includes tread and disc, brakes, as applicable

	ERROR_64
	0
	1
	X
	X
	X
	X
	X
	X
	

	ERROR_128
	1
	0
	X
	X
	X
	X
	X
	X
	

	BRAKES_APPLIED
	1
	1
	X
	X
	X
	X
	X
	X
	Includes tread and disc brakes, as applicable
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System:
Train Control

Group:
cabcontrolCommand

Group Type:


Variable:
NoMotionBypassStatus

Description:
No motion bypass status

Applicability:


Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:


Timeliness:
100

Priority:


Source:


Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:
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System:
Train Control

Group:
mastercontrolCommand

Group Type:


Variable:
Alertness

Description:
Deadman or alerter status

Applicability:
All

Locomotive:
True

Motor Cab:
True

Motor Trailer:
True

Non-Motor Cab:
True

Non-Motor Trailer:
True

Type:
ANTIVALENT2

IO:
Both

Timeliness:
50

Priority:


Source:
IEEE 1475 § 5.11, BRA-0077

Range:


Invalid Value:


Scale Factor A:


Scale Factor B:


Raw Range:


Scale Factor C:


Alertness

Values are as shown below:

Table 26
	Value Name
	Command
	Bit
	Decimal
	Comments

	
	
	1
	0
	
	

	ALERTNESS_NG
	Restrictive
	0
	0
	0
	

	ERROR_1
	Error
	0
	1
	1
	Illegal; restrictive

	ERROR_2
	Error
	1
	0
	2
	Illegal; restrictive

	ALERTNESS_OK
	Permissive
	1
	1
	3
	


The response to a restrictive command is user-dependent.  Sufficient debouncing should be applied to the signal to prevent nuisance activation.

|/4|

with sidedoorCommand


{


if ((.Scope.Zone == ZONE_FORE) && TowardMe(.originatingStation)) ||


    ((.Scope.Zone == ZONE_AFT) && !TowardMe(.originatingStation)) &&


    ((DoorEnableTrainlineAgrees()) || DoorEnableTrainlineBypassed())


    {


	mysidedoorCommand.Command = .Command;


	mysidedoorCommand.Scope = .Scope.UpperBits;


	if (.me.Orientation == .originatingVehicle.Orientation)


mysidedoorCommand.Side = .Scope.Side;


else


		mysidedoorCommand.Side = !.Scope.Side		//Bitwise not;


    }


}





// TowardMe(BITSET8 Station) is a function that determines whether the originating station is


// at the end of the originating vehicle closest to the receiving vehicle








� EMBED MSDraw.Drawing.8  ���








�  Refer to IEC 601375-1….
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