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1.0 INTRODUCTION

This is the interface specification for the Radlation Systems, Precision Control model 100
antenna control system. The model 100 commands that follow also a2pply to the model 133,
while model 133 specific commands are in a separate section towards the end of this
document. Models 100 and 133 consists of an OCU (Operations Control Unit} and a CCU
{Central Contral Unit). The command source i3 normally a computer and is termed the station
computer. This interface specification includes all available commands. As such, some
commands may not apply to specific systems. Obvious examples include polarization
commands for systems without polarization axes and Manuat Rate mode for systems without
a manual rate unit. This interface specification also applies to the model 133 antenna control
system.

Optional Feature Comments

This affects polarization commands, optional arguments
relating to the polarization axis, fault and status
messages.

Polarization Axis Control

Manual Rate Unit This affects the availability of the Manual Rate mode.

This provides Box Scan, Geo Scan, Raster Scan, and Star
Track modes.

Acquisition and Pointing Mode Package

Travel Avoidance Package Delete.

Special circuit cards such as IRIG, IEEE- | This affects fault and status messages.
488, GPS, receiver, and serial
expansion. These are provided on a

system-specific basis,

Dual OCUs

This atfects some of the status and fault ceommands.

Dual CCUs This affects some of the status and fault commands.

This affects the availability of the NORAD madels} and
commands.

NORAD Option

This affects the availability of the monopulse mode,
commands and monopulse optional arguments,

Monopulse Option

Monopulse Polarization Option This affects the commands listed in this option.

The commands in this section are only usefil if the
antenna is a beam waveguide.

Beam Waveguide Moncpulse
Option

Spiral Scan Option This affects the commands listed in this option.

This affects labeling of parameter load/recall for axes.
Azimuth becomes Hour Angle, Elevation becomes
declination, Does not affect Fundamental Modes

Hour Angle/Declination Mount

This affects the availability of the commands listed for
this option.

Datz Logger Option

Table 1-1, Common Optional Features Affecting Interface Commands
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20 GENERAL OPERATION

The interface is designed so that the station computer sends only commands and the ocu
sends only responses. Mo unsolicited output is issued from the OCU. Upper case ASCH
characters are required unless specifically noted otherwise below. The interfaca is a positive
response system. Each command wilt have a response unless otherwise noted. For data
inquiry type commands, the response is the data requested. Commands without a natural
response ara either acknowladged <ack:> by a "A” (ASCll A character) or not acknowledgad
<NAK> by a "N"* {ASCIl N character). The following responses apply to many commands.

"<ack> <er> <H>"
"<NAK> <cr> <lf>"

Command recognized and accepted.
Command is not recognized. This is the
general response to commands which do
not have an identifiable failure.

The command was not compieted during
the timeout period.

One or more of the command arguments
are not correct. This include out-of-
range errors. {BADD indicates BAD
Data.}

The station computer is not in control of
the antenna. This command is only
acceptable when the station computer is
in control (NIC indicates Not In Control.}
This command is not allowed in the
present operational mode. {MINH
indicates Mode INHibit.)

The NORAD data is not accepted
because it is older than the existing set.
The data is not accepted because the
data table is full.

The data is not accepted because the
NORAD data set fails the checksum or
validity tests.

The command is not accepted because
the data does not exist {(no data).

"<NAK> <sp> TIME <cr> <if>"

"< NAK> <sp> BADD <cr> <H>"

"<NAK> <sp> NIGC <cr> <if>"

"<NAK> <sp> MINH <cr> <K>"

"<NAK> <sp> NOLD <cr> <if>"
"<NAK> <sp> FULL <cr> <Iif>"

"<NAK> <sp> NSET <cr> <lf>"
"<NAK> <sp> NOD <cr> <lf»"

The first two responses can apply to any command. A bad data response only occurs to
commands with arguments. Not in control responses apply 1o many mode and data load
commands and the necessary mode conditions are discussed on a2 command by command
basis. Mode inhibit responses apply to a few data toading and mode operations and are
discussed on a command by command basis. Commands are accepted or rejected as a single
entity. The entire command Is accepted or the entire command is rejected.

A <er> indigates an ASCH carriage return. A <If> indicates an ASCH line feed. An ASCH
comma (,) is the delimiter between arguments. A <"> is an ASCIl double guote character.
To support testing and for terminals used in place of a station computer, the two characters
"<-> <cr>" {minus or dash and carriage return) are treated as a continuation command
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rather than the terminator " <cr>". This allows commands which exceed one line to be easily
entered. Another testing feature is the use of line feeds <If>. While the carriage return is
the standard command terminator, a line feed following the return displays commands more
clearly on 2 monitor. Thus while the standard formatis " <cmd > <cr>", the form " <cmd >
<gcr> <if>" will also be accepted. In general, fine feeds are ignored by the OCU. A <sp>
is an ASCH blank (or space}.

The " < >" characters are used as delimiters of parameaters or special characters and do not
appear in the actual command or response. For example, " <param > " indicates a parameter
and the "< >" characters are not actually ransmitted.

Brackets {[}} are used to show command eiements that are optional. In general, optional
elements are shown as [, <element>>]. If there are multiple optional arguments, any
combination of arguments is usually acceptabls, but the delimiting character <,> is required
even for arguments which are not used. Conslder a command of "CMD <sp> [<ei>11,
<e2>]1[, <e3>]". If only the third optional element is to be sent, then the actual command
would be "CMBP <sp> ,, <e3>". The additional commas are required to indicate that the
third argument is the only one to change. Insome cases, two optional arguments are logicaily
required. A command of the form "CMD <sp> [<al >][, <e2> , <e3>]1" indicates that
arguments <e2>> and <e3> are an inseparable pair. Arguments which are omitted are not
changed and the existing values are used.

Same commands are not allowed when the OCU is in certain modes. General exceptions will
be noted below, but customized systems may have other exceptions which will be described
in either the system-specific appendix or the Operation and Maintenance {O&M) manual,

Parameters are in ASCH unless otherwise noted. For example an <azp> parametes with a
value of 359,999 would consist of the ASCH characters for "37, "5, "9", ".", "9", "9", and
“9” or "359.999".

Parameter formats, when provided, are suggested only. The actual length of the data may
vary. The suggested format is chosen since greater precision is not meaningful and/or
inefficient in terms of data link bandwidth. For example, an azimuth command of
*359.999999" is not meaningful for any available encoder. On the other extreme, a
command of "359.9" is perfactly acceptable provided that this means "359,900" (there is
no significant round off error). The decimal pointis required for all real inon-integer) numerical
arguments and is rejected for all Integer arguments. Thus "359" is not acceptabla but "359."
will be accepted for a real argument. Also note that exceeding the recommended command
length may lead to out-of-range commands. A command of 359.999% is greater than the
maximum value of 359.999 and thus would be rejected.

The software task that implements the computer interface defined by this document is
referred to as the Command Interpreter or equivalently, the Command Line Interpreter. The
Command Interpreter accepts input commands from the station computer and the OCU
console. When muitiple commands are received at the input of the Command interpreter, they
are queued. After the Command interpreter has processed a command and determined that
the command was valid, the proper action is taken in response to the command.

THIS DOCUMENT 15 FOR REFEREMCE OHLY AND MAY NOT
BE WMCORPORATED [NTQO A DESIGN CR USED
AN FROI

XBBONT 90-003-0008 |D

SCALE | Tz '

THES EQUIPMENT.

|sHEET oF
i




SU—UUITUYUE

FOFON /[

Nota that the travel ranges as checked by the CLI are fixed. The ranges may net match the
physical travel range of the specific antenna. The physical travet command is checked by
other processes against the parameters in section 3.3.15 to confirm that the finai command
is valid. Thus it is possible to issue a command which Is accepted and acknowledged but is
not physically achievable. This condition is indicated by a fault message rather than a
<NAK> response from the unit.

When the station computer s in control of the OCU, at least one valid command in each 10
second {user adjustable) perfod is required. Failure to receive commands causes the OCU to
assume there i3 a data link or station computer failure. This results in any computer-supptied
velocity feedforward being disabled. In other words, the system will hold the last valid
position at the time the error is detected but the mode will not change. Depending on the
control keyswitch pasition, a change in controi from the station computer to the OCU console
may occur. See the QOperation and Maintenance manual (0&M) for details.

In addition to the hardware buffer on the serial chips, there is a 253 byte buffer in software
to store serial commands. Thus any command {or group of concatenated commands) should
be somewhat less than 253 bytes. Larger commands may be used if the clear to send CTS
-and ready 10 send RTS interface lines are used,

Many commands are not allowed when the station computer is not in control of the antenna.
This can happen several ways. The station computer may not be in control of the OCU. Or
the OCU may not be in control of the antenna (via the CCU).

Responses are in the returned in the order of the commands sent.
2.1 DATA LINK

The primary data links supported are R$-232 or RS-422 serial link. The standard configuration
is a data rate of 4800 baud, 8 data bits, one start bit, two stop bits, with odd parity. The
parameters of the data link are adjustable. The Model 100 system is designed to support 5
commands per second, plus one status inquiry per second at peak processor loading. Refer
to section 12 for mode! 133 interface data. This does not apply to mode change commands,
as they require about 0.25 seconds to process and implement. Position designate commands
following the initial position designate command are not considered mode changes and may
be isswed at 5 per second. In many cases, a faster rate may be achieved, but this should not
be relied upon without consultation with the engineering staff. Commands may be
transmitted and buffered up to the previously discussed limit, or new commands may be
issued as soon as a response (ack or NAK) is received by the station computer. Using the

- latter method, the station computer commands need not be limited by strict timing constraints
inside the station computer. Note, however, that acknowledgement does not necessarily
mean that the commanded action is complete. Some commands require internal processing
time after the response is issued.

22 PHYSICAL INTERFACE

The econnector for the station computer link is a 9 pin sub-D style connector. The cabie
cannector is female, the OCU chassis connactor is male and is labeled .J6. Table 2.2-1 shows
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the pins for the options of BS-232 or RS-422 coperation. These pin assignments correspond
to a DTE configuration. Transmit {TX) and receive (AX) signals are required. Ground is
optional for RS-422 (used primarily for tha cable shield), but is required for RS-Z32 signals.
The ready-to-send (RTS) and clear-to-send [CTS) signals are supported but not required. RTS
and CTS are recommended for control inks which are heavily used. These lines provide
protection against buffer overfiow.

Pin No. RS-232 RS-232 RS-422 RS-422
Optional Qptional
Connections Connections
1 RX-
2 BX+ RX +
3 X+ TX+
4 TX-
5 GND GND
6 RTS-
7 RTS+ RTS+
8 CTS+ CTS+
9 CTS-
Table 2.2-1, Pin Assignments
3.0 MODEL 100 COMMANDS
31 FUNDAMENTAL MODE COMMANDS

The OCU has pseudo-independent mode operation for the polarization axis from the
azimuth/elevation axis. Only the Polarization Preset Position, Polarization Position Designate

- mode, Polarization Stop, Polarization Monopuise, and Polarization Program Table Track mode
commands are fully independent equivalent modes. Table 3.1-1 shows the mode commands
and how they affect the az/el and polarization operational states.

For example, beginning with both az/el and pol in the Stop mode, Manual Pasition command
would take all axes to Manual Position mode. A subsequent Stop mode command would
change all axes to Stop mode. A Preset Position command would then change the az/el mode
to Preset, leaving the pol mode in Stop.
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Command Applies to Az/El Applies to Pol Applies te Both
Stop YES YES YES
Memory Track YES NO NO
Preset Pos YES NO NO
Pol Preset Pos NO YES NO
Manual Rate'? YES YES YES
Manual Pos YES YES YES
Steptrack YES NO NO
QOptrack YES - NO NO
INTELSAT YES NO NO
Geo Desig YES NO ) NO
Geo Preset YES NO NO
Stow? YES NO NO
Program Table YES NG NO
Track
Pol Prog Table NO YES NO
Track
Star Track YES NO NG
Maintenance' YES YES YES
Pol Stop NO YES NO
Pol Pos Desig NO YES NO
- Pol INTELSAT? NO YES NO
Pol Optrack’ NO YES NO
Position Desig YES NO NO
Monopulse YES NO NO
Pol Monopulse NO YES NO
Spiral Scan YES NO NO

Table 3.1-1, Mode Command Application

' While in these modes a change of the az/el mode always results in a change of the pol
mode. If the new az/el mode command does not normally change the pol mode, then the pol
maode will become Stop. For example Manuat Rate mode foflowed by a Memory Track
command will resuit in Memory Track mode for az/el and Stop mode for pol. Manual Rate
mode followed by a Stop command results in Stop for az/el and pol. An example of a mode
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command which normally changes the pol mode is a Maintenance mode command whiig in
Optrack with pol Optrack. This sequence results in both az/el and pol in Maintenance mode.

2 A Stow command places the polarization axis in Stop mode.

? For AC systems manual control consists of jog control switches and indicators. This is
termed Manual Rate mode.

3.1.1 Position Designate Mode

The OCU will change the operational state to the Position Designate moda in response to this
command. This command affects only the az/el axes. if the station computer is notin costrol
of OCU, the OCU will reject this command. if the OCU is not in control of the antenna, the
QGCU will reject the command.. The antenna is driven to the command angies provided in
response to this command.

Command: "PD <sp> <azp> , <elp> [, <time>] [, <cw>] [, <azvel>] [,
<elvet>] <cr>"

Where: azp ] The commanded azimuth position in degrees (0.0 to
2359.9999).
elp = The commanded eievat;on position in degrees {-5.000 to
95.000)
cw = The cable wrap desired. ‘C’ = clockwise, "W =
counterclockwise, 'S’ = shortest path.
azvel = The desired azimuth velocity. This velocity will be used for

feedforward and to extrapolate position commands. The
range is +/- 20.000 deg/s.

elvel = The dasired elevation velocity. This velocity will be used for
foedforward and to extrapolate positfion commands. The
range is + /- 20.000 deg/s.

time = The UTC time at which the position command is valid. This
is in seconds and fractions of a second {per day). The range
is 0.00 to 86400.00.

Response: "<ack> <cr> <if>"
Exampie Commands:

"PD <sp> 180.018 . 30.001 , 77000.10 <er>~
"PD <sp> 180.045 , 30.000 , 77245.05 , C, 1,767 . 0.001 <cr>"

3.1.1.1 Pasition Designate QOptions

The positicn designate command is designed to support three styles of operation, depending
an the optional arguments contained in the command. This section discusses these command
styles.
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The first and simplest style is position only commands. Commands are executed upon “ C ds ~STO ”
receipt. Any cable wrap is acceptable. This type of command is suitable for low to moderate omimand: P <cr>
target dynamics.
9 Y =2 Response: "<ack> <cr> <H>"
The second style is position and vefocity. Commands are executed upon receipt. Any cable
B B - . g - - ! 11
wrap is acceptable. The velocity is used for velocity feedforward and position command o 3.1.3 Preset Position Mode
extrapolation. Position extrapolation continues unti! the next command (or until 2 timeout =3 .

R . . . N . The GCU will ch th iti i i
occurs if the link fails). This type of command is suitable for moderate to high targot z command Thi{; ::rg:nan% oa?f?::iog:l;ﬁla:‘:zt;!t::ezrelsfetth:zzﬁi(g:\ r::r:elft‘e:?:l:lzr;?; ct;gnt:;lsl
dynamics. It is appropriate for applications in which the OCU is slaved to another sensor 2| ofocy tl:\e OCU wilt reect this command. If the dcu s not i ¢ o;i} £ th tenna tho
{such as a radar) lssuing commands as quickly as information becomes available. T Al ! - 1 e in control ot the antenna, the

= QCU will reject the command. The antenna is driven to the commanded preset angles in
The third style of commands is position, velocity, and time. Commands are executed upon fczsrﬁomn::dm this command. The polarization mode and position are not changed by this
reaching the time value. Position commands are extrapolated beginning at the time value. ” *
Position extrapolation continues until the next command {or until a timeout occurs if the link .
™~ .o . n
fails). This type of command is Suitable for moderate to high target dynamics, It is = Command: "POS <sp> <N> <cr>
appropriate for applications which have trajectory information available ahead in time. O . _ "
Because this style is inherently ahead in time, a 3 slot buffer exists in the QCU. If the buffer % Where: N - Tg:; t?ounn;t')srtl? f g;;eup mi? pos:t:)n. Thetr)e afra 49‘ ]:re:gt
is full and a new command is received, the command will be NAKed. Position and time 5 P i the s0 this can be a number Trom: & 10 4L
commands are considered to be identical to a position, time and velocity command with a zero =
' ime i ¢ . -
velocity. If the current time is less than 1000 seconds and command > 85400, command esponse <ack> <cr> <if>
is assumed for yesterday. 1f command is more than 3600 seconds earlier than current time, 2131 Preset Position Load/Recall
it is assumed tomorrow. T
. . . . . . L. The station computer can load {when in control of the OCU and when the OCU is in control
Mixing command styles is not recommended with the following two exceptions. First, mixing of the antenna} or recall tanytime) the preset AZ/EL/POL positions. The pol position will be
position and position and velocity commands is acceptable. Sacond, a position or position Jero if the system does not have a polarization axis
and velocity command can be used to reset the position, velocity and time buffer. A pasition - 4 p .

only {or position and velocity only) command will clear the buffer and execute immediately.

Thi he useful in avoiding delays if a target change is desired ( Load
his may bhe useful in avoiding delays if a target change is . i Command: "SAT <sp> <N> [, <azp>] [, <elp>) [, <polp>] [, <config>] [,
. .o " > < "
Summarizing the command styles, the position only command indicates that the target <> <name >] <er>
position is accurate immediately. Position and velocity commands indicate that the target Recall
position and velocity are known and are accurate immediately. Position, velocity and time Com .
commands indicate that the target position and velocity are known at the reference time. Command: "SAT? <sp> <N> <cr>
Where: N = The number of the preset position. There are 40 preset

Switching from a specific cable wrap to shortest path cable wrap may cause unanticipated
behavior. Consider commanding a cable wrap which is not the shortest path and immediately
commanding the shortest path thereafter. This would cause the antenna to start maotion
toward the first cable wrap specific command and then reverse direction to travel in the

positions in the OCU so this can be a number from 1 to 40.
azp = The azimuth preset position in degrees {0.0 to
359.999).

shortest path direction. Thus if the cable wrap is significant, the cable wrap argument must elp = The e!eva_tior} preset posmor.! n 'degrees (-5.000 to 95.000).

continue to be issued until the shortest path is towards the desired cable wrap (the antenna polp = The porarlzatlorf preset position in degrees (OO to 3?9.999).

is within 180 degrees of the desired position). name =  An alphanumeric name assigned to the position. This canbe

1 to 20 characters. The valid characters are limited to a

1. , through z, A through Z, @ through 9 and *,” , "." and ™ "
3.2 Stop Mode (Disable) {<sp>, the blank or space character).

config = The default configuration number desired. If omitted, the

The OCU wilf change the operational state to Stop mode in response to this command. This
command affects both the az/el and poi axes. The drives are disabled and the brakes, if any,
are set. |f the station computer is not in control of QCU, the OCU will reject this command.
H the OCU is not in control of the antenna, the OCU will reject the command.

configuration is not changed. The value is 0 t0 10. A
setting of 0 insures that the system config is not changed
upon entry of preset position mode.
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Response to load command: "<ack> <cr> <lt>"
Response to recall command:

"<azp> , <elp> , <polp> , <config> , <"> <name> <"> <cr> <Hf>"

o0
o
S Exarmple Response to recall command:
[
g "314.789 , 77.487 , 111.938 , 7, <> PRESET 7 <"> <gr> <W>"
[}
| 314 Geo Designate Mode
The DCU wilt change the operational state to the Geo Designate mode in response to this
Qi‘r\_ command. This command affects only the az/el axes. If the station computer is notin control
—| of OCU, the OCU will refect this command. If the OCU is not in control of the antenna, the
O| QCU wiil reject the command.- The antenna is driven to the command angles computed from
0L| the lat/lon arguments in response to this command.
O
3 | Command: "GEQD <sp> <slat> , <slon> <cr>"
Where: ston = The longitude {orbital slot) of the target {0.0 to 359.9999
{east)).
slat = The latitude location of the target in degrees {-80.0000
[scuth) to 90.0000 {north)}.
Response: "<ack> <cr> <If>"
=3
3.1.5 Geo Preset Mode

The OCU will change the operational state to the Geo Preset mode in response to this
command. This command affects only the az/el axes. If the station computer is not in
control of OCU, the OCU will reject this command. If the OCU is not in control of the
antenna, the OCU will reject the command. The antenna is driven to the command angtes
computed from the iat/lon arguments in response to this command.

Command: "GEOP <sp> <N> <c¢r»"

Where: N = The position number for the geccentric preset position from
which to operate this mode. (The satellite on which this
mode is to operate.) There are 10 preset positions numbered
1 through 10.

Response:; "<ack> <cr> <H>"

3.1.5.1 Geo Preset Position Load/Recall

The station computer can ioad {when in contro! of the QCU and when the OCU is in controf
of the antenna) or recall (anytime) the preset LAT/LON positions.
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l.oad

Command: "GP <sp> <N> [, <lat>1[, <lon>][, <config>11, <"> <name>
<">] <er>"

Recall

Command: "GP? <sp> <N> <cr>"

Where: N = The number of the preset position. There ara 10 preset

positions allowed in the OCU so this can be a number 1 to
10.

jat = The preset position of the target’s latitude. (-80.0000
{south} to 90.0000 {north)}.

fon = The preset position of the target’'s longitude. (0.C to
359.9989 (east)}.

config = The default configuration number desired. If omitted, the
configuration is not changed. The value is 0 to 10 {integer).
A setting of 0 insures that the system config is not changed
upan entry of Geo Preset Position mode.

name =  Analphanumeric name assigned to the position. This can be

1 to 20 characters.

Response to load: "<ack> <cr> <if>"

Response to recall: " <lat> , <lon> , <config> , <" > <name> <"> <cr> <H>"

Example Besponse to recali:

"51.1111 , 321.0101 , 6, <"> INTELSAT Vi A 180 W <"> <cr> <H>"

3.1.6 QOptrack Moda

The GCU will change the operaticnal state to the Optrack moda in responsae to this command.
This command affects only the az/el axes. If the station computer is not in controf of OCU,
the OCU will reject this command. If the OCU is not in controf of the antenna, the OCU will
reject the command. The antenna is driven to internaily derived command angles in response
to this command.

Command: "TRACK <sp> <N> <c¢r>"

Whersa: N = The number of the Optrack data set to use. This value may
be 1 1o 3.

Response: " <ack> <cr> <if>"
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3.1.6.1

Optrack Parameters Load/Recall

The station computer can load (when in control of the OCU and when the OCU is in controf
of the antenna) or recall (anytime) the Optrack parameters. The parameters of the Optrack

set in use may not be changed.

<recycte>] [, <sct>] [, <config>] [,

<track type>] [, <"> <name> <">]} <cr>"

Load

Command: "OTF <sp> <N> [,

Recall

Command:

Alternate

Recall

Command:

Where: N =
recycle =
sct =
config =
track type =
name =
axis =

Response to load:

Response to recall:

*OT? <sp> <N> <cr>"

"OTA? <sp> <N> <ct>”"

‘the number of the Optrack data set (1 to 3).
Becycle level in dB (-50.0 to 0.0G)

Scan cycle time in minutes (10.0, 20.0, or 30.0)
The default configuration number desired. 1If omitted,
the configuration is not changed. The value is O to
10 {integer). A setting of 0 insures that the system
config is not changed upon entry of Optrack mode.
A "0" for steptrack, a "1 for monopulse. 1f
monopulse aption is not available, track-type must be
“O" for steptrack.

Alphanumeric name assigned to the data set. This
can be 1 to 20 characters.

Indication of the axis setting for this optrack data set.
This setting is used in the Optrack Detail window in
the OCU display. It determines which axes will be in
Optrack mode when commanded from the OCU front
panel. A "O" indicates all axes, A ™1” indicates only
the AZ and EL axes {not POL}.

"<ack> <or> <if>"

" <recycla> , <sct> , <config> , <track_type> , <" >

<name> <"> <cr> <[f>"

Response to alternate:

" <recycle>

<sct> , <config> , <track type> .,

<axis> ., <"> <pame> <7 > <cr> <kf>"

Example Response to recall:
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3.1.6.2 Optrack Data Charge

The station computer can charge {when in control of the QCU) the Optrack data table. if the
station computer is not in control of OCU, the OQCU will reject this command. If the OCU is
not in control of the antenna, tha OCU will reject the command. The charge command will
also be rejected if charging is attempted while in Optrack mode on the data setin use or if the
data set used to charge Optrack is not valid. The charge command will be rejected if a
previous charge command is not completa.

Command: "CHARGE <sp> <N1> , <N2> <c¢r>"
Where: N1 = The number of the Optrack data set to charge. This value
may be 1 to 3.
N2 = The number of the INTELSAT set to use to charge the
Qptrack data set {1 to 10).
Response: "<ack> <cr> <lf>"

if no INTELSAT data response: "<NAK> <sp> <NOD> <er> <H>"

3.1.6.3 Optrack Data Clear

The station computer can clear {when in control of the QCU} the Optrack data storage. If
the station computer is not in controt of QCU, the OCU will reject this command. if the OCU
is not in controf of the antenna, the OCU will reject the command. The clear command will
also be rejected if charging is attempted while in Optrack mode on the data set in use. The
clear command will be rejected if a previous clear command is not complete.

WARNING: this will cause all data stored for this Optrack target to be deleted.

Command: T"CLEAR <sp> <N> <cr>”

Where: N = The number of the Optrack data set to clear. This valug may
be 1 to 3.

Response: "<ack> <ecr> <if>"

3.1.7 INTELSAT Pointing Mode

The OCU will change the operational state to the INTELSAT mode in response to this
command. This command affects only the az/el axes. If the station computer is not in control
of QCU, the QCU will reject this command. If the OCU is not in control of the antenna, the
OCY will reject the command. The antenna Is driven to the command angles derived from the
previously loaded INTELSAT parameters in response to this command.

Command: "PMTK <sp> <N> <cr>"

Where: N = The INTELSAT set ephemeris number. The OCU stores and
allows use of 10 different INTELSAT parameter sets (1 to
104,
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Response: " <ack> <cr> <if>"

if no INTELSAT data response: "<NAK> <sp> <NOD> <cr> <if>"

3.1.71 INTELSAT Ephemeris Load/Recall

The station computer can load {when in control of the OCU and when the OCU is in control
of the antenna) or recall {anytime)} INTELSAT parameters. The recall command allows the
computer 1o recall any one of the 10 reports. If the station computer is notin control of OCU,
the QCU will reject joad commands. If the OCU is not in control of the antenna, the OCU will
reject load commands, Recall commands are aliowed at any time, but will be rejected if the
data set does not exist {has not been loaded). The following ioad command allows the data
set 10 be changed while in INTELSAT mode, including the set in use. Set delstion is not
allowed on the set in use.

"INTELSAT <sp> <im0> , <lm1> , <im2> , <lonec> ,
<lonel1> , <lons> , <lons1> , <late> , <latc1> , <lats> ,
<lats1> , <epoch time> , <lat_answer> , <lon_answer> ,
<check_time> , <N> [, <config>11 <"> <name> <">]
<er>"

Load Command:

Recall Command: "INTELSAT? <sp> <N> <ecr>"

Delete Command: "ERASE <sp> <N> <cr>"

Where: The 11 parameters of the INTELSAT ephemeris data.
These are the same mnemonics used by INTELSAT on
their transmitted reports. See table 3.1,7.1-1 for
ranges and formats.

The UTC reference time used by the INTELSAT
predict equation. Format is "mm:dd:iyyyy <sp>
hh:mm:ss”.

The latitude of the satellite at the check time
provided. Used to verify that the set has been
properly entered in the OCU.

The iongitude of the satellite at the check time
provided. Used to verify that the set has been
properly entered in the OCU,

The UTC time at which the satellite is located at
lfat_answer,lon_answer). Provided in hours since
epoch.

The OCU INTELSAT set that is to be recalled or
loaded. There are ten possible so this value can be 1
to 10.

The default configuration number desired. If omitted,
the configuration is not changed. The value is 0 to
10 {integer). A setting of 0 insures that the system
config is not changed upon entry of Cptrack mode.

An alphanumeric name assigned to the position. This
can be 1 to 20 characters.

ImO..Jats1 =

epoch_time =

lat_answer =

lon_answer =

check_time =

config =

name =
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Response to ioad and deleta: "<ack> <cr> <If>"

Response to recall: *<Im0> , <im1> , <im2> , <lonc> , <lone1> , <ions> ,
<lonsti> , <late> ., <latei> , <lats> , <latsi> ,
<epoch_time> , <config>, <"> <pame> <"> <cr> <if>"

Response upon check failure: ™ <NAK> BADD <cr> <if>"

Example Response to recali:

=325.4451 , -0.0075 , -0.0048%0 , 0.0132 , -0.0019 , -0.0113 , -0.0016 ,
3.1537 , 0.0011, 1.7348 , -0.0003 , 11:01:1930 <sp> 20:00:00 .9, <™ >
INTELSAT VIA 180 W <"> <er> <If>"

Response to recall for empty or erased set:

"<NAK> <sp> NOD <cr> <lf>"

Parameter Standard Format Range
Imo XXX XXXX 0.0-359.9999
Im1 XX XXX + /-0.5000
im2 XX XHANAXX +/-0.100000
lone 3¢ X000 +/-0.2000

fonct 200 XXHK +/-0.0200
lons XX, XXXX +/-0.2000
lons1 XX XXKX +/-0.0200
latc XX XXX +/-15.0000
fate1 XL XXXX +/-0.1000
lats XK. XXHXK +/-15.06000
lats1 XX XXAX +/-0.1000
lat_answer XXX XAXX +/-15.0000
ion_answer XX XXXX 0.0-359.9999
check_time UAX 0-1000

Table 3.1.7.1-1, INTELSAT Parameters
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3.1.8 Memory ¥rack Mode

The OCU will change the operational state to the Memory Track mode in response to this
command. This command affects only the az/e! axes. if the station computer is notin control
of OCU, the OCU will reject this command. I the OCU is not in control of the antenna, the
OCU will reject the command.

Command: "MEMT <c¢r>"

Response: "<ack> <cr> <if>"

3.1.81 Memtrack toad/Recall

The station computer can load (when in control of the OCU and when the OCU is in control
of the antenna) or recall {anytime)} Memory Track parameters.

Load

Command: "MTLD <sp> <accur> [, <config>] <cr>"

Recall

Command; "MTLD? <cr>"

Where: accur = The accuracy required of the Memory Track data. This is %
of beamwidth and ranges from 5.0 to 100.0,

config = The default configuration number desired. If omitted, the

configuration is not changed. The value is 0 to 10 {integer}.
A setting of O insures that the system config is not changed
upon entry of Memory Track mode.

Load

Response: "<eor> <if>"

Recall

Response: "<accur> , <config> <cr> <if>"

Example Response: "20.3,3 <er> <lf>"

3.1.8.2 Memitrack Data Charge

The station computer can charge {when in control of the OCU) the memory track data tabls.
If the station computer is not in control of OCU, the OCU wili reject this command. f the
OCU is not in conirof of the antenna, the OCU wili reject the command. The charge command
will also be rejected if a previousz charge command is not complete, or if the mode iz Memory
Track.

Command: "CHARGEM <sp> <N1> <cr>"

Where: N1 = The number of the INTELSAT set to use to charge the

memtrack data set (1 to 10)}.
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Response: "<ack> <¢r> <lf>"
If no INTELSAT data response: "<NAK> <sp> <NOD> <cr> <If>"

3.1.8.3 Memtrack Data Clear

The station computer can clear {when in control of the OCU) the memory track data storage.
If the station computer is not in control of OCU, the OCU will reject this command. If the
OCU is notin control of the antenna, the OCU will reject the command. WARNING: this will
cause all data stored for memory track to be deleted. The clear command will also be rejected
if a previous clear command is not complete, or if the mode is Memory Track.

Command: “"CLEARM <cr>"

Response: "<ack> <cr> <f>”
3.1.9 Stow Mode

The OCU will go into Stow mode operation and stow the antenna in response to this
command. If the station computer is not in control of this OCU, the OGU will reject this
command. If this OCU Is not in control of the antenna, the OCU will reject this command.
The Stow command places the polarization axis in the Stop mode.

Command: “STOW [<sp> N] <ecr>"
Where: N = The number of the stow position. There are two stow
positions so N may be "1" ar "2". if no value is provided,
"1" is assumed.
Response: “<ack> <cr> <if>"
3.1.9.1 Stow Position Load{Recall

The station computer can foad {when in control of the OCU and when the OCU is in control
of the antenna) or recall {anytime} the two preset siow positions,

Load

Command: "SWP <sp> <N> , <azp> , <elp> [, <"> <name> <">] <c¢r>"
Recal}

Command: "SWP? [<sp> <N>} <cr>"

Where: V] = A 1 or a 2 to indicate which preset stow position to

load/recall. If omitted from the recall command, the OCU
responds by transmitting both stow positions.

azp = The azimuth stow position in degrees (0.0 to 359.999)
elp = The elevation stow position in degrees (-5.000 to 95.000)
name =  An alphanumeric name assigned to the position, This can be

1 to 20 characters.
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Response: "<ack> <cr> <If>"

Response to recall:
"<azp> , <elp> , <"> <pame> <"> <cr> <H>"
Response to recall with no arguments:

"<azlp> , <ellp> , <"> <name> <"> <cr> <[f>"
"<az2p> , <elZp> , <"> <nameX> <"> <cor> <lf>"

Example Response to recall:
"333.333 ., 11.777 , <" > INTELSAT VIA 180 W <"> <cr> <Ilf>"

3.1.10 Maintenance Mode

The QCU will change the operational state to the Maintenance mode in response to this
command. If the station computer is not in control of QCU, the OCU will reject this
command. If the OCU is notin control of the antenna, the OCU will reject the command. The
OCU diagnostic tests can only be performed when the OCU is in this mode. This mode also
allows the Portable Maintenance Unit (PMU) to be used to drive the antenna. Once
Maintenance mode has begun and the PMU has taken control, the computer is no longer in
controt of the antenna. Maintenance mode may be exited {if the PMU is not in control} by
issuing a fundamental mode change. Enhanced modes and pol modes do not exit
maintenance mode.

Command: "MAINT <cr>"

Response: "<ack> <cr> <If>"

3111 Manual Position Mode

The OCU will change the operational state to the Manual Position mode in response to this
command. [f the station computer is not in control of OCU, the OCU will reject this
command. If the OCU is not in control of the antenna, the OCU will reject the command.
Once in the Manual Position mode, the computer controls antenna movement through the use
of the manual offsets and manual jog commands.

Command: "MANPOS <cr>"
Response: " <ack> <cr> <if>"
3.1.12 Manual Rate Mode

The OCU will change the operational state to the Manual Rate mode in response to this
command. {f the station computer is not in control of OCU, the OCU will reject this
command. If the OCU is not in_control of the antenna, the OCU will reject the command.
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This mode allows the {optional} Manual Rate Unit (MAU) to drive the antenna. Once Manual
Rate mode has begun and the MRU has taken control, the computer is no longer in control of
the antenna, Manual rate mode may be exited (if the PMU is not in control) by issuing a
Fundam mode change. Enhanced modes or pol modes do not exit manual rate mode.

Command: "MANRATE <cr>"
Respense:  “"<ack> <cr> <H>"
3.2 ENHANCED MODE COMMANDS

Enhanced modes are designed to support or improve the operation of the fundamentat modes.
Selection of an enhanced mode normally results in dual-mode operation. For example,
INTELSAT command followed by a Steptrack command results in Steptrack mode operation
in conjunction with the INTELSAT trajectory; both modes are active simultanecusly. Both
modes affect the system positioning and, properly chosen, the combination of modes provides
superior performance to either mode alone. Unless specifically noted otherwise, enhanced
modes do not affect the polarization axis.

3.2.1 Stepirack Mode

The OCU operation will begin Steptrack mode operation in conjunction with the current
fundamenta! mode in response to this command, This operation affects only the az/el axes.
If the station computer is not in control of the OCU, the OCU will reject this command. If this
QCU is not in contro! of the antenna, the OCU will reject this command. This command is
accepted as shown in table 3.2.1-1 below. The first column shows the fundamental mode
at the time the enhanced mode command is received. The second column shows the mode
after the enhanced mode command is processed, and the third column shows the resulting
enhanced mode. The acceptance of enhanced modes is also a function of the existing
enhanced mode. Table 3.2.1-2 shows the initial enhanced mode (at the time of the new
enhanced mode command) in column one with the command result in column two.

Depending on the system configuration, steptrack may go through intermediate modes either
while in steptrack or before tracking begins. Box, Raster, and Geo scan be used for target
acquisition or reacquisition with the mode reverting to steptrack when an acceptable signal
is located. For details on how to select the desired system behavior, see the Operation and
Maintenance Manual.

Command: "STEPT <sp> <N> {, <scan_pattern> , <scan_number>] <cr>"
Response: "<ack> <cr> <if>"
Where: N = The number of the steptrack data set (1 to 11},

The automatic set is set 11.

The desired scan pattern. A "0" indicates no
scan, a "1 indicates box scan, a “2" indicates
raster scan, and a "3" indicates spiral scan.
Omission of these optional parameters resuitsin

scan_pattern =
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scan_number

operation with the stored scan pattern and scan
number. Box and raster scans are available
only if the acgquisition and pointing option is
selected. Spiral scan is available only if the
spiral scan option is selected.

= The number of the scan data set to use. The
range is 1 to 11, with 1 to 10 manual
parameters and 11 is the automatic set.

Initial Fundamental Mode

Resulting Fundamental Enhanced Mode

Mode
Stop Position Hold Steptrack
Memory Track Memory Track Steptrack
Preset Pos Preset Pos Steptrack

Manual Rate

Manual Rate

None, Not Allowed

Manual Pos Manual Pos None, Not Allowed

Optrack QOptrack None, Not Allowed
INTELSAT INTELSAT Steptrack
Geo Designate Geo Designate Steptrack
Geo Preset Geo Preset Steptrack

Maintenance

Maintenance None, Not Allowed

Position Designate

Position Designata Steptrack

Stow Stow None, Not Allowed
NORAD Track NOBAD Track Steptrack
Star Track Star Track Steptrack
Program Table Track Program Table Track Steptrack

Table 3.2.1-1, Steptrack Mode Command Response
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Initia} Enhanced Mode Command Result
B None Steptrack Accepted
@ Box Scan NAK
Q
2 Raster Scan NAK
|
s Geo Scan NAK
<
& Steptrack NAK
(]
Monopuise NAK
B¢ | Spiral Scan NAK
™~
=z
O
% Table 3.2.1-2, Steptrack Command Hesponse
i |
3.2141 Steptrack Data t oad/Recall
- The station computer can load steptrack parameters. If the OCU is not in control of the
antenna or the station computer is nat in control of the OCU, the OCU will reject load
commands. Recall commands are allowed at any time.
iy Load
‘ Command: “STEPM <sp> <N> , <recycle> , <snt> , <size> , <data> ,
<sct> , <gain> , <park> , <Mmit> , <scan_pattern> .,
<scan_number> [, <"> <name> <">] <¢r>"
Load
Command: "STEPA <sp> <recycle> , <incl> , <scan pattern> .
<scan_number> [, <"> <pame> <">] <cr>"
Recall
Command: "STEPM? <sp> <N> <er>"
Recall
Command: "STEPA? <cr>"
Where: N = The number of the steptrack data set (1 to 10).
: For STEPM [manual}, N = 1 to 10.
recycle = Recycle level in dB {-50.0 to 0.0) {Degraded
signal level}
snt = Integration time in seconds (1 to 4},
size = Box step size in % of beamwidth {5.0 to 20.0)
data = Data point rejection {1=on, 0=off)
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sct = Scan cycle time in minutes (0.0 to 240.0)

gain = Steptrack gain (0.0 to 1.00}. The unitless gain
between sensed position error and actual
corrective position movement.

scan_pattern =  The desired scan pattern. A "0" indicates no

scan, a "1" indicates box scan, a "2" indicates
raster scan, and a "3" indicates spiral scan.
Box and raster are scans available only if
acquisition and pointing option is selected.
Spiral scan available only if the spiral scan
option is selected.

The number of the scan data set to use. The
range is 1 to 11, with 1 to 10 manual
parameters and 11 is the automatic set.

scan_number =

park = . Parkthreshold in % of beamwidth (3.0 to 10.0}

fimit = Corrective step limit in % of beamwidth {0.0 to
10.0) {Peak Center Corrections}

name = Alphanumeric name assigned to the data set.
This can be 1 te 20 characters.

incl = Inclination in degrees, (0.0 to 15.0}. This is the

apparentinclination of a geosynchronous target
or the equivalent inclination duve to target
velocity of other types of trajectories.

Response to load: "<ack> <cr> <lf>"

Response to recalt {manual): "<Lrecycle> , <snt> , <size> , <data> , <sct>
., <gain> , <park> , <limit> , <scan pattern> ,
< scan_number> <"> <name> <"> <er>
<=

Response to recall {auto): "<recycle> ., <inci> |,  <scan_pattern>
<scan_number> , <"> <pame> <"> <c>

<if>"
Example Response to recall {(manual): "-10.0,2,10.0,1,10.0,0.50,6.0, 8.1,
1,11, <> INTELSAT VI A 1180 W <" >

<cr> <H>"

3.2.1.2 Steptrack Track Cycle Initiate Command

The station computer can command Steptrack mode to peak the signal. if the QCU is notin
control of the antenna or the station computer is not in control of the OCU, the OCU will
reject the command. This command is accepted only if the OCU is in the Steptrack
{enhanced) mode and is not in Optrack mode.
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Command: “TRKCY <ecr>"
Response: “<ack> <cr> <H>"
3.2.2 Cancel Enhanced Mode Command

The OCU will cancel (halt) any enhanced mode operation in response to this command. This
operation affects only the az/el axes. If the station computer is not in control of the OCU, the
0OCU will reject this command. I this OCU is not in control of the antenna, the QCU will
reject this command. This command is not allowed in Optrack mode.

Command: "CANE <cr>"
Response: " <ack> <er> <if>"
3.3 PARAMETER COMMANDS
3.31 Beacon Frequency/Configuration Select/Recall

The station computer can select (when in control of the OCU} or recall {anytime) the system
configuration. The conhgurauon includes selection of the beacon frequency and rf frequency
data used to monitor the receive signal level and used to track the sateliite. This command
will cause the active enhanced mode to reset. This command is notallowed in Optrack mode.

Select

Command: "SB <sp> <config> <cr>"

Recall

Command: "8? <cr>"

Where: config = Which configuration to use. There are 10 configurations

numbered 1 to 10.

Response to select: "<ack> <cr> <If>"

Response to recall: "<config> <er> <i>"

Example Response to recall: "9 <ecr> <if>”

3.3.2 RF Parameters Load/Recall

The station computer is allowed to Joad (when in control of the OCU and when the OCU is
in control of the antenna) and recall {always) the rf parameters. The load command is not
accepted for the RF parameters in use if the mode is Optrack. The load command for the RF
parameters in use causes the enhanced mode to be reset {restarted}. The elevation feed
offset correction is defined as positive if the RF el axis is above the mechanical el axis. Thus
a positive angle will cause the elevation axis to rotate down. The cross elevation feed offset
is defined as positive if the RF cross el position is clockwise (greater) than the mechanical
position. Thus a positive angle wili cause the azimuth axis to rotate counterclockwise.
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Note on Bandwidth: The RF Bandwidth change will make the errer bandwidth {in mono
RF) change if the monopulse option is on and they are different

narrow bandwidths. See Section 8.3.1.

Load

Command: "RF <sp> <N> , <center_frequency> , <bandwidth> , <slope> ,
<offset> , <actwe _search> , <feed off el> , <feed off xel> [,
<path>] [<Narrow band_sweep_! width>1"[, <> <name> <">]
<cr>"

Recall

Command: "RF? <sp> <N> <cr>"

Recall

Response: "<center_frequency> ., <bandwidth> , <slope> , <offset> .
<active_search> , <feed off el> , <feed off xel> , <path> ,
<narrow_band_sweep_width> <> <name> <"> <cr> <lf>"

Where: N The RF parameters number from 1 1o 10.

HI

The frequency of the beacon in GHz. The

range is 0.100000 to 100.000000.

center_frequency

bandwidth = ‘The bandwidth of the signal in GHz. Therange
is wide: 0.00028000, narrow1: 0.00000250,
narrow2: 0.00000670.

slope = ‘The signal slope in dB/V. The range is 0.7 t0
100.0000.

offset = The signal offset required to normalize the input

signal. The range is +/-100.0000 dB.
active_search = A "1" indicates this setting is on the active
search path {when auto search is selected}. A

*0” indicates this setting should not be
. searched.

feed_off el =  The feed offset in efevation {degrees -5.000 to
5.000).

feed_off _xel = The feed offset in cross elevation (degrees
-5.000 to 5.000).

path =  AT™1" or "2" to indicate the input path of the
RF signal. A "1" is used if this argument is
omitted.

name = Alphanumeric name assigned to the

configuration. This can be 1 to 20 characters.
The range to search for the carrier of the
beacon in kHz. The range is 40 to 145b.

Narrow_band_sweep_width

"3.938700 , 0.00G000670 , 4.3100, 1.7345 ,1,0.075,
2,100, 47 , <"> IF BW 1.00000670 MHZ <"> <cr>
<|f>"

Example Recall:
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3.33 Configuration Parameters Load/Recall

The station computer is allowed to load {when in control of the OCU and when the OCU is
in control of the antenna) and recall (always) configuration parameters. This command is not
accepted when the OCU is in the Optrack mode. This command will cause the active

enhanced mode to be reset. Other configuration parameters may be loaded and recailed using
the commands in sections 3.3.22, 3.2.23, 3.3.24 and 3.3.14.
Load
Command: "CFG <sp> <N> , <acquire_threshold> , <low_signal_threshold> ,
<RF_number> [, <"> <pame> <">] <er>"
Recall
Command: "CFG? <sp> <N> <cr>""
Recall
Response: " <acquire threshold> , <ilow_signai_threshold> , <AF_number> ,
<"> <name> <"> <¢or> <lf>"
Where: N =  The contiguration number from 1 to 10.
acquire_threshold = The minimum signal required to autotrack (0.0
to -40.0 d8).
low_signal_threshold = The signal level which is considered

unacceptable. Steptrack is inhibited below this
threshold (0.0 to -40.0 dB).

The BRF parameters number for the parameters
to be used for tracking. This is a number from
0 to 10. A "0" indicates that autosearch is
desired. The other numbers are fixed
selections.

Alphanumeric name assigned to the
configuration. This can be 1 to 20 characters.

RF_number

name =

Example Recalf: "-10.3,-0.7 .10, <"> YOUR CHOICE <"> <cr> <If>"

3.3.4 Manual Offset Load/Recall

Manual offsets are used to move the antenna manually from the station computer console or
the OCU console. The manual offset loading feature is inhibited by the OCL during active
steptracking or scanning {(STEPTRACK ACTIVE, SCAN ACTIVE or START submodes). Manual
offsets are also inhibited during Stow, Maintenance, and Manual Rate modes. - Pol offsets are
inhibited in Po! Monopulse mode and Az/El offsets are inhibited in Az/El Monopuise mode.
Azimuth and elevation manual offsets are automatically cleared upon any fundamental mode
change. The manual offset load is also inhibited if the fundamental submode is transition.
Polarization offsets are automatically cleared upon any po! mode change.
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The station computer can load {when in control of the OCU and when the OCU is in control
of the antenna) or recall {anytime) tha manual offsets used to manually move the antenna
from the operator console or from the station computer. If the manual offsets ara changed,
the antenna will move in responss by the amount of that change. The manual offset
command is an absolute offset; the previous offset is replaced by the new offset. The manual
jog offset command is an incremental offset; the previous offset is supplemented by the new
offset. The polarization offset will be zero if there is no polarization axis.

Load
Commands: "OFFSET <sp> [<azoff>][, <eloff>]1[, <poloff>] <er>"
"JOG <sp> [<azinc>] [, <eline>] [, <polinc>] <ecr>"

Recall
Command: "OFFSET? <cr>"

Where: azoff = The azimuth manual offset value in degrees (-20.000

to 20.000).

elotf = The elevation manual offset value in degrees (-20.000
to 20.000}.

azinc == The amount to add to the current azimuth manual
offset value in degrees {-20.000 to 20.000).

elinc = The amount to add to the current elevation manual
offset value in degrees {-20.000 to 20.000}.

poloff = The pol manual offset value in degrees {-20.000 to
20.000).

polinc = The pol manual increment value In degrees (-20.000
to 20,000).

NOTE = The total offset may not exceed the range of the

argument. For example, if the azimuth offset is -1
and an azimuth increment of -20 was commanded,
this would be rejected because {-1 + -20} exceeds
the limit of -20. A new fundamental mode clears the
manual offsets.

Response to load: "<ack> <cor> <if>"
Response to recall: “<azoff> , <eloff> , <poloff> <cr> <If>"
Example Response to recall: "-4.111 ,11.030 , 0.000 <cr> <if>"

3.35 Site Parameters Load/Recall

The site parameters can only be loaded when the OCLU is in Stop mode and Pol Stop (for poi
systems). The station computer is allowed to load (when the station computer is in control
of the OCU and when the OCU is in control of the antenna) and recall {always) the site
aftitude, latitude and longitude values in the OCU.

THIS EQUIFMENT.
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Load
Command: "SITE <sp> <lat> , <lon> , <alt> [, <"> <name> <">] <er>"

Hecall .
Command: T"SITE? <cr>"

Where: alt = Tha site altitude in meters {-1000.0 to 10000.0).
lat = The site latitude in degrees {-90.0000 (south) to + 90.0000
{north))
lon = The site tongitude in degrees {0.0-359.9999 {east}).
name = Alphanumeric name assigned to the site. This can be 1 to
20 characters.
Response: "<ack> <cr> <Ilf>"
Response to recall: "<lat> , <lon> , <alt> , <"> <name> <*> <cr>

<if>"

Example Response to recal: *35.3510 , 221.0208 , 1100.0 , "STAR 7" <cr>
<Hm"

3.36 Binary Status Request

The OCU will transmit all fault and status Indications in binary form to the station computer
in response to this request. This command is valid in alt modes. Table 3.3.25-1 lists the
position of the fault and status messages. The binary values are set based on the fault or
status message location in the table. A "1" indicates the fault or status is TRUE.

Command: "FB <sp> <N> <cr>"
Response: "X......... X <cr> <i{>"

Where: X = Hexadecimal representation of eight bits of status for each
status byte. There are 30 CCU status bytes (40 for OCU
responses), each of which requires two (hex) characters to
encods. Thus there are 60 total CCU characters {80 for
OCU responses).

N = The number of the request. {A 1 indicates a request for fault
and status for the OCU gqueried. A 2 applies for the other
OCU. Either OCU request contains 40 bytes of raw binary
information. A 3 is a request of CCU number 1, and a 4 is
a request for CCU number 2. Either CCU request contains
30 bytes of raw binary information.}

Example Response: "C7A53393.... BBFFAD3A <cr> <if>"
{60 or 80 characters plus <cr> <>}

See Section 3.3.25 for tracking receiver status,
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o
3.3.7 Status Request ™
Fundamental Mode Enhanced Mode Polarization Mode
The OCU will transmit basic status information to the station computer in respensa to this o | Maode Symbot Mode Symbol Mode Sysmbol
request. This status information includes the azimuth position, the elevation position, the
polarization position, the current OCU mode and the tracking signal strength. Table 3.3.7-1 Geo Preset 03
contains a list of possible modes. All modes listed In the table do not apply to all systems. 2 Maintenance 08 Maint 53
This command is valid at any time. The polarization position will be zero if there is no 3 -
polarization axis. The polarization mode will be stop if there is no polarization axis. i Pos Desig o1 Pos Desig 51
=)
o
Command: "STAT <cr>" & Stow 09
@™ Pos Hold 29
Response: "<azp> , <elp> , <polp> , <mode> , <signal> <cr> <if>" Star Track 12
¢l
. | LE8
Where: azp = the azimuth position in degrees (0.0 to 359.9999) I~ Program Table 13 Program Table 59
elp = the elevation position in degrees {-5.0000 to 95.0000) = Track Track
polp = the polarization position in degrees (system dependent, 0.0 @
to 359.999). % NORAD Track 14
mode = The current OCU operational mode. This consists of the %
fundamental mode, the fundamental submode, the enhanced T Table 3.3.7-1, Mode Codes
mode, the enhanced submode, the polarization mode, and
the polarization submode. Thus the mode format is i
<fundm> <fundsub> <enhancedm> <enhancedsub> i Fundamental Mode Submodes Submode Symbol
<polm> <polsub>. Each of the modes is a two digit Reset 00
symbol defined in the table betow. Transiti 0
signal = The level in dB of the tracking signal {-50.00 to 10.00} ransition
- - Active 02
Example Response: ‘ : Off Target 03
=209.9999, 73.1234, 123.777. 020231005000, -21.31 <cr> <i>" Stop 04
Disabled 05
- Fundamental Mode | Enhanced Mode Polarization Mode _ Pending 06
Mode Symbol Maode Symbol Mode Symbol Wait to Start 07
Stop 00 Nona 30 Stop 50 Finished o8
Preset Pos 02 Steptrack 31 Preset Pos 52 Pos Hold 09
Reserved 10-19
Man Rate o7 Box Scan 32 Man Rate 54 .
Man Pos 08 Raster 34 Man Pos 55 Table 3.3.7-2, Fundamental Submode Codes
Scan
Memory Trk 11 Geo Scan a5 Enhanced Mode Submodes Submode Symbol
Optrack 10 Monopulse 33 Optrack 56 Reset oo
INTELSAT 04 | Spiral Scan 36 INTELSAT 57 Start 01
Geo Desig o5 Monopulse 60 Steptrack Active 02, 03, 04, 05 [or]
Steptrack Parked 06
THIS DOCUMENT 1S FOR REFERENCE OHLT AND WAY HaT THIS DOCUNENT (S FOR REFERENCE DNLY AND MAY NOT
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Enhanced Mode Submodes Submade Symbol

Disabled 07
Locate 08
Intercupt 09
Poor Signai 10
Shutdown 11
Other OCU In Control 12

Scan Active 13, 14, 15, 16, 17, 19 [on]
Located 18
Monopulse Active 20
Target Not Visible 21
NORAD Halt 22
Pending 23

Table 3.3.7-3, Enhanced Submode Codes

Polarization Submodes Submode Symbot
Reset 00
Active 02
Wait To Start 07
Finished 08

Table 3.3.7-4, Polarization Submode Codes

-3.3.8 Status Message Reguests

The OCU will send all the fault or status messages that are displayed at the OCU console (text
strings) to the station computer in response to these requests. This command is valid at any
time. Table 3.3.8-1 lists the standard fault and status messages. Job specific fault and

status messages are common, 5o the standard list ma

that the status/faults is previpusly allocated or is used for internal purposes. Undefined
indicates that the status/fault is available for use in custom applications.

Command: "M [<sp> <N=>] <cr>

"STM [<sp> <N>|} <cr>"

THiS OOCUNENT 5 FOR REFERENCE OMLY AHD MAY NOT
ED FOR
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{faults}

{status)
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Response: " <string1>

<> <etx>"

Where: stringN

Example Response:

<etx> = ASCH

<er> <[> <string2> <cor> <if> ... <stringN> <er>

Up to 25 characters describing the status or fault
message. The number of status messages depends
on how many status events occcur.

= TFhe number of the request. (A 1 indicates a request
for fault and status for the OCU queried. A 2 applies
for the other OCU. A 3 is a request of CCU number
1, and 2 4 is a request for CCU number 2. No
argument results in all four responses.)

"PEDESTAL EMERGENCY SWITCH <cr> <If>
CONFIGURATION 2 ACTIVE <cr> <H> <etx>"

etx character {hex 03}
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/* CCU #1 (the standard CCU} Status #/

Note:

declination on HA/DEC systems. }

Text Btring

/* Status Byte 1 */
"AZTMUTH DRIVE FAULT
"AZ CW PRELIMIT

"CABLE WRAP SWITCH OPEN
“AZ STOW PIN EXTENDED
"AXTS DIFFERENCE
"UNDEFINED

"AZ PLD DIFFERENCE

YEL PLD DIFFERENCE

/* Status Byte 2 */
"ELEVATION DRIVE FAULT
"AZ CCW PRELIMIT
"RESERVED

HEL STCW PIN EXTENDED
"REDUNDANT SUPPLY
"UNDEFINED

"AZ SINGLE MCTOR

"EL SINGLE MOTOR

f* Status Byte 3 *}
*POL DRIVE FAULT

"AZ CW LIMIT
YRESERVED

"AZ BRAKE FAULT
"WARNING HORN ACTIVE
"UNDEFINED

"hZ CURRENT CLAMPED
"EL CURRENT CLAMPED

/* Status Byte 4 #/
"OCU EMERGENCY STOP
"A7 CCW LIMIT
"RESFRVED

"EI, BRAKE FAULT

"AZ STOWED
"UNDEFINED

"AZ PRELOAD OFF

"EI, PRELOAD OFF

/* Status Byte 5 */
*#2 EMERGENCY ’
"EL UP PRELIMIT

"EL BRAKE CB OFF
"POL BRAKE FAULT
"hZ STOW ALIGNED
"UNDEFINED
"UNDEFINED
"UNDEFINED

Fault/status

THIS DOCUWENT IS FOR REFERPHCE ONLY AND MAY NOT
BE INCORPORATED INTO A DESIGN OR USED FOR
MANUFACTURE OR_PROCUREMENT FROM SOURCES OTHER
TION SYSTEMS, INC.—PRECISICN CONTROLS
DMSION THE CONTENTS. OF THIS DOCUMENT MAY BE
DISCLOSED ONLY TO CUSTOMERS HAVING INTERFACE,
OFERATIOH OR MAINTEMANCE REQUIRBSEMTS SPECIFIC TO
THIS EQUIPMENT.
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I*
I*
/*
/*
I*

/*
/*
/*

/*
/*
/*

/*
/*

SIIE [CAGE

(Azimuth is replaced with Hour Angle, Elevation is replaced with

COMMENTS »/

L3B, bit o =/

Depends on System Wiring %/
Depends on System Wiring */
If Az Stow mechanism #*/

Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
" DC PDU */ /% KSB, hit 7 #/

Depends on System Wiring #/

If El Stow mechanism */

If xtra CCU Pwr Supply */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */

Depends on System Wiring +/
1f Az brakes used */

Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */

Depends on System Wiring */

If El1 brakes used *f
If Stow Mechanism */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only #*/

Depends on System Wiring */
Depends on System Wiring #*/
If Separate Brakes */

If Pol brakes used */

If Az Stow mechanism #/
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */

*90-003-0008
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/* Status Byte 6 */

H#3 EMERGERCY n
YEL DOWN PRELIMIT "
"AZ BRAKE CB OFF "
"PMU IN CONTROL "
"EL STOWED "
"UNDEFINED "
"UNDEFINED "
WONDEFINED "

/* Status Byte 7 */

"POL, CW LIMIT »
"EL UP LIMIT "
"Ef, MOTOR OVERTEMP "
"MRU IN CONTROL "
"EL. STOW ALIGNED "
WUNDEFINED "
"UNDEFINED "
"UNDEFINED "

/* Status Byte 8 #/

"pPOT, CCW LIMIT "
"EL DOWN LIMIT "
"RESERVED "
"RESERVED "
"RESERVED "
"UNDEFINED "
"UNDEFINED "
"UNDEFINED "

BEGIN MULTI HMOTOR D¢
{Not Meaningful

/* Status Byte 9 */

YAZ MOTOR CONTROL 1 FAULT "
"AZ MOTOR 2 OVERTEMP "
"EMERGENCY 1 "
"EL MOTOR CONTRCI, 1 FAULT "
YEL MOTOR 2 COVERTEMP w
"EL STOW CB OFF "
"RESERVED ”
"EL LUBE PUMP 2 CB COFF "

/* Status Byte 10 */

"AZ MOTOR 1 OVERTEMP ™
"AZ MTR 2 3-PHASE OFF "
"EMERGENCY 2 A
YEL MOTOR i OVERTEMP w
"EL MTR 2 3-PHASE OFF "
"RESERVED n
"RESERVED "
"EL LUBE PUMFP 1 CB CFF n

THIS DOCUMENT IS FOR REFEREMCE UNLY AND MAY HaT
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/*

/*
/*
/*
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/*
f*

/*
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f*

[*
/*

/*
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PDU ONLY FAULTS/STATUS
on Other Systems)

Depends on System Wiring */
Depends on System Wiring */
Tf Separate Brakes */

If stow Mechanism */

Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */

Depends on System Wiring */
Depends on System Wiring */
If MRU supplied ¥/

If El Stow mechanism */
Multi Motor DC PDU Only #/

Mualti Motor DC PDU Only */
Multi Motor PC PDU Only ¥/

Depends on System Wiring */
DPepends on System Wiring */

Multi Motor DC PDU Only */
Multi Motor DC PDU Only */
Multi Motor DC PDU Only */

Depends on Systen Wiring */

1f El motor 2 provided */
If Lube pumps used */

If Lube pumps used */f

Depends on System Wiring */

If El motor 2 provided */
If Lube pumps used */

If Lube pumps used */

O)SCLOSED ONLY TC CUSTOMERE FAVING INTERF
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A4
/* Status Byte 11 */ | /* Status Byte 16 %/
"AZ MIR 1 3-FPHASE OFF " F . MAZ MOTOR CONTROL 2 FAULT " F
"AZ MOTOR CONTROL 3 FAULT " S /* If 4 Motors in Az */ nAZ MTR 4 3-PHASE OFF " s /% If 4 Motors in Rz */
WEMERGENCY 3 " F /* Depends on System Wiring */ ™ w208 Vv OB EMERGENCY " F
"EL MTR 1 3~-PHASE OFF " S , "EL, MOTOR CONTROL 2 FAULT ¥ F /* If 2 motors in el #/
"EL MOTOR CONTROL 3 FAULT * 5 /* If 4 Motors in E1 #*/ NRESERVED “ F Y% If 1 Motors in E1 */
"RESERVED " 5 3| “rEservED " 5
YRESERVED ” 5 3| "RESERVED " s
"RESERVER " 5 4| "RESERVED n 8
(=]
/* Status Byte 12 */ T END MULTE MOTOR DC PDU ONLY FAULTS/STATUS
"AZ MOTOR 1 HANDCRANK l F /* If Handcranks */ ©
"AZ MOTOR 3 OVERTEMP n 5 /* If 4 Motors in Az */ ®| /* status Byte 17 #/
"EMERGENCY 4 " F /* Depends on System Wiring */ "OCU-0CU #1 LINK DOWN " F f* If Dual OCU »/
"EL MOTOR 1 HANDCRANK " F /* If Handcranks */ 2 | "CCU-OCU #2 LINK DOWN " F /* If Dual OCU */
YEL MOTOR 3 OVERTEMP " 8 /* If 4 Motors in El */ I/~| "ocU IN CONTROL " = /* If Dual OCU %/
"RESERVED " 5 =| "oCU #2 IN CONTROL " 5 /* If Dual OCUO #/
"RESERVED " 8 O| "CCU DATABASE EMPTY » F
"RESERVED " S Q.| "CCU SOFTWARE FAULT t ¥
| "cCcu SIMULATION ACTIVE " s
/* Status Byte 13 */ . 4 | YRESERVED " s
“AZ MOTOR 2 HANDCRANK " F /* 1f Handcranks avallable */
“"AZ MTR 3 3-PHASE OFF " S /* 1If 4 Motors in Az */_ /* Status Byte 18 %/
WEMERGENCY 5 n F /* Depends on System Wiring =*/ "RESERVED n s
"EL MOTOR 2 HANDCRANK " F /* If Handcranks & 2 el motors "AZ DISABLED " 5
*/ . "pPMU ENABLED " s
"RESERVED M s /* If 4 Motors in E1 */ "ET, DISABLED n s
"El, LUBE PUMP 1 CB " s /* If Lube pumps used */ WMRU ENABLED n s /* If MRU */
"RESERVED " 5 "pOL DISABLED " 5 /* Lf Pol Axis */
"RESERVED " s ~p| “aZ INSIDE DEADBAND " s
| "EL INSIDE DEADBAND " 8
/* Status Byte 14 */
"xZ AUX INTERLOCK " F /* If Lube pumps used */ /* Status Byte 18 */
"A% MOTOR CONTROL 4 FAULT ® g /* IF 4 Motors in Az */ hPOL, INSIDE DEADBAND " s /% If Pol Axis */
"EMERGENCY 6 " F /* Depends on System HWiring =/ "A% OSCTILLATION " ¥
"EL AUX INTERLOCK " F /* I1f Lube pumps used */ 4EL OSCILLATION n F
"EL, MOTOR CONTROL 4 FAULT " F /* 1f 4 Motoxrs in E1 */ WPOL OSCILLATION " F /* If Pol Axis */
"EL LUBE PUMP z CB OFF " 5 "AZ ENCODER FAULT " ¥
"RESERVED " s "ET, ENCODER FAULT " F
"RESERVED " 5 "POI. ENCODER FAULT » F /* If Pol Axis *}
HUNDEFINED " s
f* Status Byte 15 */
"AZ LUBE PUMP 2 PRESS LOW * s /* If Lube pumps used */ /* Status Byte 20 */
"PRACKING RECEIVER FAULT " ¥ /* 1f RS1 Tracking Receiver */ "AZ TACH / ENCODER ERROR * F /* If DC system */
"EMERGENCY 7 " ¥ /* Depends on System Wiring */ "EL TACH / ENCODER ERROR " F /* If DC system */
"EL, LUBE PUMP 2 PRESS LOW " 5 /* 1f Lube pumps used */ WPOL TACH / ENCODER ERROR * ¥ /% If Pol DC Axis */
"EL MOTOR 4 OVERTEMP " S /* If 4 Motors in El =/ PAZ XDCR COARSE FAULT " F /* If Resolvers used */
::ggg%ﬁggg . : "AZ LOW XDCR REF VOLTAGE " F /* If Resolvers used */
"RESERVED " ! HEL XDCR COARSE FAULT * F /* 1f Resolvers used *f
"EL LOW XDCR REF VOLTAGE * F /* If Resolvers used ¥/
"pOL CONVERTER FAULT " F /* If Pol Axis */
THIS DOCUMENT 15 FOR REFERENCE ONLY AHD WAT NOT :
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/* 8tatus Byte 21 */ o«
"POL LOW XDCR REF VOLTAGE " F /* If Pol Axis */ ’GNSEE‘;ES Fyte 26 %/ " 8
"AZ AUTOTRACK RUNAWAY n F /* If Monopulse %/ "UNEEFINgg u 8
REL, AUTOTRACK RUNAWAY n F /* If Monopulse */ ™ “UNDEFINED " s
"POL AUTOTRACK RUNAWAY " F /* If Pol Monopulse */ "UNDEFINED " s
"JNDEFINED : F YUNDEFINED " 5
"UNDEFINED 8 &| vuspEFINED " s
“UNDEFINED v 5 S| »uNDEFINED " s
"UNDEFINED v 5 z YWUNDEFINED " 5
(=]
/* Status Byte 22 %/ =] « "
HCCU MEMORY FAULT " F & ﬁW§§§§§§DBYte 27 " s
"RESERVED " F ) ®1 “UNDEFINED " 5
"CCoU IRIG BD ERROR " F /* 1f Special Hardware */ : "UNDEFINED n 5
"CCU ROM ERROR " F B HUNDEFINED n )
"OC ENCODER EBD ERROR " F — "INDEFINED L g
"CCU SERIAL BD ERROR " F i —| "UNDEFINED " 5
"CCU IEEE-488 BD ERR " F /* If Special Hardware */ O| vuNDEFINED v s
%CCU RECEIVER ED ERR " s /* If Monopulse or CCU Rovr */ | vUNDEFINED " s
]
i* Status Byte 23 %/ . s 3 | BEGIN MULTI MOTOR DC PDU ONLY FAULTS/STATUS
UNDEFINED {Not Meaningful on Other Systems)
YUNDEFINED " 5
HUNDEFINED " 5 E /* Status Byte 28 */
SUNDEFINED " 8 ! "RESERVED " 5
"UNDEFINED " 5 | "PMU AVAILABLE " 5
#UNDEFINED " 5 YMRU AVAILABLE " 8 f* If MRU provided ¥/
"UNDEFINED " 5 "HORN AVAILABLE " 5
"INDEFINED " & - "RESERVED " 3
e n " 5
/* sStatus Byte 24 DUAL OCU %/ ‘.gggiﬁgg n 5
WUNDEFINED " S "UNDEFINED " s
"UNDEFINED " 5
:UNDEFINED : 5 /* Status Byte 29 */ ,
YNDEFINED " 8 WEL STOW EXTEND OVERTORQUE" F /* If Stow Pin */
"UNDEF INED " 5 "AZ MOTOR 1 BLOWER CB OFF " F /* If motor blowers used */
"UNDEFINED " 5 "EL, STOW RETRACT OVERTORQ " F /* If Stow Pin */
WONDEFINED 5 "AZ MOTOR 2 BLOWER CB OFF " F /* If motor blowers used */
"UNDEFINED " g "UNDEFINED " 3
WEL MOTOR 1 BLOWER CB OFF " i * If motor blowers used */f
/* Status Byte 25 */ HUNDEFINED " 8 !
WURDEFINED " s n " F *# If motor blowers used */f
ity . S EL MOTOR 2 BLOWER CB OFF /
YONDEFINED " 8 /* Status Byte 30 */
"UNDEFINED " 8 "UNDEFINED " 5
"UNDEFINED . 8 "POL DRIVE FAULT " F /* If DC POL Drive */
"UNDEFINED . N s "AZ BRAKE CB OFF " F /* If Brakes used */
'U'NDEFINED " 8 "POL DRIVE POWER " F /* If DC POL Drive */
"UNDEFINED 5 "EI, BRAKE CB OFF " F /* 1f Brakes used */
"EL OPT DIFFERENCE u F
"AZ OPT DIFFERENCE " ¥
“CURRENT CLAMP OVERRIDE " 5
END MULTT MOTOR DC PDU ONLY FAULTS/STATUS
THIS DOCUMENT IS FOR REFERENCE ONLY AND MAY NOT
BE INCORPORATED INTO A DESISN OR USED FOR THIS DOCUMENT IS FOR REFERENCE OMLY AND MAY HOT
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/* CCU #2 (the 2nd CCU in a dual CCU system) Status *f

/*
/*
/*

HO

These bytes (31 to
for the 2nd CCU */

DIFFERENCES

IS COCUWENT IS FOR REFEREMCE QNLT AND WAY NOT

THE
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Any exceptions are listed below */

60) are copies of bytes 1 through 30 %/

BT |CAGE NO.
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/* OCU #1 (the standard OCU) Status */

Text String

Fault/status

/* Status Byte 61 : Software Travel Limits */

"COMMAND > REGION AZ+
WCOMMAND > REGION AZ~
PCOMMAND > REGION EL+
"COMMAND > REGION EL-
"AZ+ SOFTWARE LIMIT
"AZ- SOFTWARE LIMIT
“EL+ SOFTWARE LIMIT
WEL~ SOFTWARE LIMIT

/* Status Byte
"COMMAND > BOX
#COMMAND > BOX
"COMMAND > BOX
"COMMAND > BOX
‘PAZ+ BOX LIMIT
"aAZ— BOX LIMIT
"EI+ BOX LIMIT
HEL- BOX LIMIT

AZ+
AT~
EL+
EL~-

/* Status Byte 63 :
"COMMAND > SLOT LAT+
WCOMMAND > SLOT LAT~
YCOMMAND > SLOT LON+
"COMMAND > SLOT LON-
"LaT+ SLOT LIMIT
WLAT- SLOT LIMIT
"LON+ SLOT LIMIT
"LON— SLOT LIMIT

/* Status Byte 64
"BOX LIMITS ACTIVE
HgLOT LIMITS ACTIVE
WCMND > REGION POL+
"CMND > REGION POL-
"pPOL+ SOFTWARE LIMIT
"POL~ SOFTWARE LIMIT
WUNDEFINED
"ONDEFINED

/* Status Byte 65 :
"pOSSTBLE SUN OUTAGE
WINDEFINED

"MONO PHASING FAULT
"UNDEFENED
TUNDEFINED
"UNDEFINED

"HONKING HORN
YAUTOSEARCH INHIBIT

»®

Orbital

1w

1"

THIS DOCUMENT IS FOR REFERENCE ONLY AND MAY NOT
BE |[NCORPORATED INTO A DESIGN OR USED FOR

Lol I B B B

: Misc Limit Status */

Sun outage */

62 : Software Box Limits */

r
T
F
F
F
F
¥
F
Slot Limits */
F
¥
F
F
¥
F
F
F
g8
s
F J/* If Pol */
F /% If Pol */
F /* If Pol */
P /* If Pol */
s
8
/* Not yet implemented */

thstnln o =Gl

/*

Not Pointing Only */

AOBPON7 . 90-003-0008
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/* Status Byte 66 : Simulation and diagnostics */ “| /* Status Byte 71 : INTELSAT operation status +/
YSIMULATION ON - OCU " s "INTELSAT DATR DATED s /* All Except Pointing only */
.1 "SIMULATION ON -~ CCU " 8 .= | "INTELSAT DATA EARLY u s /% A1l Except Pointing Only */
"RESERVED n 5 "INTELSAT COEFS AVAILABLE * g /* BAll Except Pointing Only */
"RESERVED " s "INTELSAT POL DATA ERROR " ¥ /* All Except Pointing Only */
»! "RESERVED " s o | "UNDEFINED " s
> YRESERVED " 5 < | W“UNDEFINED " 5
3| *rREsErvED " s . |2| wuupeFINED " s
11 "RESERVED " 8 ' L1 ruwoEPINED v s
o i [w]
7| /* status Byte 67 : Simulation and diagnostics */ i |F| /* status Byte 72 : Norad operation status */
2| "RESERVED " 5 i |5 | P"OBJECT BELOW EL TRAVEL " s
"RESERVED " g : "RESERVED " s
"SIMULATION SHUTDOWN - ocu" s ! "RESERVED " s
¢ | "POSITION LOOP TEST ON " S /* A1l DC Systems */ ' |gg | "UNDEFINED " 5
~! P"UNDEFINED " 8 /* All DC Systems */ " [/~] "UNDEFINED n 5
z "URDEFINED " s /* All DC Systems */ = YONDEFINED n s
) "CORRECTS QFF NEAR ZENITH " s e YSTAR BELOW EI. TRAVEL " s
%3 "DIAS TEST COMPLETED " s 0| "TARGET BELOW HORIZON " 8
O
£§ /* Status Byte 68 : Comm link status */ B¢ | /* status Byte 73 : Memory Track operaticn status */
"oCU-GCU LINK DOWN " F /* Dual OCU Only */ "MEMTRACK COEFFS AVAILABLEY 8 /% All Except Pointing Only */
ROCU-CCO LINK DOWN " F UWMEMTRACK TABLE ERROR " F /* All Except Pointing only */
"QCU-COMPTR LINK DOWN " 5 "MEMTRACK DATA ERRCR " F /* ALl Except Pointing Only */
"LOADING CCU DATABASE " 5 "CHARGING MEMTRACK " 8 /* 311 Except Pointing Only %/
“GCU~CCU LINK RESET " = "CLEARING MEMTRACK " 5 /* All Except Pointing Only */
"REYSWITCH = NORMATL " s WUNDEFINED " 5
BKEYSWITCH = COMPUTER " 5 "UNDEFINED " 5
"RESERVED " 5 - YUNDEFINED " 5
/* Status Byte 6% : Comm link and control status */f ! /% Status Byte 74 : Miscellaneous tracking status #*/
"COMP IN CONTROL -OCU " s : "LOW SIGNAL " F /% All Except Pointing Only */
YNORMAL CONTROL — OCU " 5 ' "RESERVED i 5
“"PMU ALLOWED " s ' YRESERVED v s
"UNDEFINED " s . "RESERVED " s
YMRU ALLOWED " 3 /* If MRU Provided */ HRESERVED " s
"UNDEFINED " 5 /* If MRU Provided */ "AUTOSEARCH ACTIVE " 8 /#* RAll Except Pointing Only */
"UNDEFINED " S “FREQ MISMATCH " F
"OTHER OCU IN CONTROL " s /* If bual OCU */ "RESERVED " s
/* Status Byte 70 : Control status */ /* Status Byte 75 : Miscellaneous tracking status */
. "COMPUTER REQUEST " 3 TUNACQUIRABLE SIGNAL " 1 /* A1l Except Pointing Only */
"CONTROL CHANGE ALLOWED " s "BAD TRACK DATA POINT v F /* All Except Pointing Only */
"TAKE CCU CONTROL " S /* If bual OCU #*/ "RUN TIME OPTERATION # s /* All Except Pointing Only */
"RELINQUISH CCU CONTROL " 3 /* If PBual OCU */ "HIGH SIGNAL " F /* All Except Pointing Only */
"ROVR-OCU LINK DOWN " F /* If TRU */ "RESERVED " s
"UNDEFINED " s YRESERVED " 8
"ORDEFINED : " 5 "POL TABLE WAIT FOR START * s /% Pol and Acquisition Option %/
VYUNDEFTNED i " 8 "POL TABLE FINISHED " s /* Pol and Acquisition option */
THIS POCUMENT IS FOR REFERENGE ONLY AND MAY NOT THIS DOCUMENT IS FOR REFERENCE DNLT AND MAY NOT
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/* Status Byte 76 OCU data checks */
"UNDEFINED * 3
"UNDEFINED " s
"LOAD SITE LOCATION " F
"UNDEFINED # S
"OUNDEFINED " s
"UNDEFINED " S
"UNDEFINED " s
"UNDEFINED * S
/* Status Byte 77 : Low=lewel faults #*/
"UNDEFINED " 5
PUNDEFINED " S
PUNDEFINED " 5
"UNDEFINED " S
YOCU SOFTWARE ERRCOR " F
"UNDEFINED " F
"UNDEFINED " ]
"UNDEFINED " =
[* Status Byte 78 : Software task operation */
HCONSOLE TASK ERROR " ¥
"CLI TASK ERROR " F
"MODE TASK ERROR " F
HDATABASE TASK ERROR " F
"RESERVED ¥ ¥
"CP TASK ERROR " r
"DATA LOGGER TASK ERRCR * F /* If Data Logger #*/
"KEYPAD TASK ERROR " F
/* Status Byte 79 : Software task operation #*/f
"STATUS TASK ERROR " F
"OPTRACK TASK ERRCR " ¥ /* All Except Pointing Only */
"MEMORY TRACK TASK ERROR " F /* All Except Pointing Only #*/
"SIGNAL PROCESSING TSK ERRM F /* A1) Except Pointing only */
"TRACK SUPPORT TASK ERROR " F /* All Except Pointing Only */
"CONSOLE CLI COMM ERROR " ¥
"INBEFINED ” 5
"UNDEFINED " s
/* Status Byte 80 : Cable wrap operation */
"RESERVED b s
"RESERVED " S
"RESERVED " S
"RESERVED " 8
"RESERVED " s
"UNDEFINED " s
"IUNDEFINED " s
"UHNDEFINED " ]
THIS DOCUMENT |5 FOR REFERENCE ONLY AND MAY NOT
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/* Status Byte 81 :
“RESERVED L]
"RESERVED "
"RESERVED "
“"UNDEFINED #
YUNDEFINED L
PDISABLE AZ XEY DEPRESSED "
"DISABLE EIL. KEY DEPRESSED "
"DISABLE POL KEY DEPRESSED"

f* Status Byte 82 */f

YUNDEFINED "
PRESERVED "
HRESERVED "
YRESERVED "
"UNDEFINED "
HUNDEFINEDR "
YUNDEFINED "
"UNDEFINED n

/* Status
"CHARGING
"CLEARING
"CHARGING
"CLEARING
"CHARGING
"CLEARING
"CHARGING
"CLEARTNG

Byte 33
AZEL OPTRACK1 "
AZEL OPTRACKL "
POL OPTRACK1 "
POL OPTRACK1 "
AZEL OPTRACK2 "
AZEL OPTRACK2 "
POL OPTRACK2 "
POL OPTRACK2 "

/* Status
"CHARGING
"CLEARING

Byte 84 :
AZEL OPTRACK3 "
AZEL OPTRACK3I "
WCHARGING POL OPTRACK3 n
MCLEARING POL OPTRACK3 "
"RESERVED "
"RESERVED “
HRESERVED "
"UNDEFINED "

/* Status
"OPTRACK1
FOPTRACK]
"OPTRACK1
TOPTRACK1
YOPTRACKL

COEFS AVAILABLE "
TABLE ERROR "
DATA OLP "
12 HOURS GOOD "
24 HOURS GOOD "
"OPTRACK1 AZEL DATA ERROR
"OPTRACKLI POL DATA ERROR "
"UNDEFINED "

THIS DOCUMENT 1S FOR REFERENCE ONLY AND MAY NOT
BE INCORPORATED INTO A DESIGN DR USED FOR

axis disable status */

LR R RN RGR N

/*

mhinnunnine

: Optrack operation status

wmhhuinuninh
-~
*

optrack operation status

/*
/*
/*
/*

nwunirhhrwninwm

i*
/*
/*

/*
/*

hmmnnu=mey
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If Pol */

*/

A1l Except
All Except
If Pol */
If Pol */
A1l Except
A1l Except
If Pol %/
If Pol */

*/

All Except
Al) Except
If Pol */
If Pol */

Byte 85 : Optrack 1 operation status #*/

All Except
All Except
All Except

All Except
If Pol */

NG,

Pointing
Pointing

Only
only

only
cnly

Pointing
Pointing

only
only

Pointing
Pointing

only
only
only

Pointing
Pointing
Pointing

Pointing Only

*/
*f

x/
*/

*/
*f

*/
*f

*f
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/* Status Byte 86 ; Optrack 2 cperation status */

"OPTRACK2 COEFS AVAILABLE
"OPTRACKZ2 TAELE ERRCOR
"OPTRACKZ DATA OLD
"OPTRACKZ 12 HOURS GOOD
"OPTRACK2 24 HOURS GOOD
"OPTRACKZ AZEL DATA ERROR
POPTRACK2 POL DATA ERROR
HUNDEFINED

"
"
"
"
H
]
1]
n

J* All Except
/* All Except
/* All Except

/* All Except
/* If Pol */

wa g dn

/* Status Byte 87 : Optrack 3 operation status */

"OPTRACK3 COEFS AVAILABLE
"GPTRACK3 TABLE ERROR
"OPTRACKZ DATA OLD
"OPTRACKS3 12 HOURS GOOD
"OPTRACK3 24 HOURS GOOD
"OPTRACK3 AZEL DATA ERROR
“OPTRACK3 POL DATA ERROR
"OPTRACK COEFS AVAILABLE

/* Summary Bit */

f%* sStatus Byte 88
"RESERVED
WRESERVED
"RESERVED
"RESERVED
"RESERVED
"RESERVED

YPOWER SUPPLY TEST FAIL
"BATTERY TEST FAIL

"
"
"
"
1]
"
”*
"

n

f* 31l Except
/* All Except
/* All Except

/* A1l Except
f* If Pol */
f* All Except

[l W R R ]

Selftest status */

mnnunuonunnm

/% Status Byte 8% : Selftest status */f

"REAL TIME CLOCK ERROR
"UNDEFINED

YREAL TIME CLOCE STUCK
"IRIG SIGNAL LOSS
YIRIG BOARD ERRCR

"XC0 TIMER ERROR

"EXT TIME SIGNAL LOSS
"1 PPS SIGNAL LOSS

/* Btatus Byte 90 */
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED

THIS DOCUMENT IS FCR REFERENCE ONLY AND MAY NOT
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Special HW
/% Special HW
/* Special HW
/* Special HW
/* Special HW

wwunhgnhehs
—
*

ohwnmwini

slZe

P0N7“ 90-005°0005 10

Pointing
Pointing
Pointing

Pointing

Pointing

Pointing
Pointing

Pointing

Pointing

only
only
Only

cnly

only

Only
only

only

only

*/
*/

*/

*/
*/

*/
*/
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/* Status Byte 91 */
“UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
PUNDEFINED
SUNDEFINED
"UNDEFINED
"UNDEFINED

/* Status Byte 92 */
"DATABASE BACKUPS OFF
"UNDEFINED
FUNDEFINED
"UNDEFINED

"UNDEFINED

"UNDEFINED

"UNDEFINED
“UNDEFINED

/% Status Byte 93 ®/
YRCVR TEMPERATURE FAULT
"RCVR DC POWER FAULT
"RCVR IF SYNTHE UNLOCKED
YROVR RF SYNTH UNLOCKED
"RCVR MANUAL CONTROL
YRCVR PLL NEAR LIMIT
MRCVR VCO NEAR LIMIT
"UNDEFINED

f* Status Byte 34 */f
"UNDEFINED
"UNDEFINED
YUNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
YUNDEFINED

/* Status Byte 95 */
"UNDEFINED
YUNDEFINED
"UNDEFINED
"UNDEFINED
HUNDEFINED
AUNDEFINED
"UNDEFINED
YUNDEFINED

THIS DOCUMENT IS FOR REFERENCE OHLY AMD MAY NOT
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/* Status Byte 96 : Obstruction Avoidance */

"RESERVED
YCOMMAND IN SECTOR
"RESERVED
"ANTENNA IN SECTOR
YSECTOR 1
"SECTOR 2
#SECTOR 3
#SECTOR 4

W

hhhsn-"gn

/¥ Alarm */

/* Switch Thrown */

/* Status Byte 97 : Obstructien Avoidance #*/

"SECTOR
"SECTOR
HSECTOR
"SECTOR
"SECTOR
"SECTOR 10
"ONDEFINED
"UNDEFINED

oo~ o i

munnnnnn

/* Status Byte 98 : Obstruction Avoidance */

"UNDEFINED
“UNDEFINED
"URDEFINED
"UNDEFINED
MUNDEFITNED
HUNDEFINED
HUNDEFINED
"UNDEFINED

munnthinm

/* Status Byte 99 : Obstruction Avoidance */

"UNDEFINED
"UNDEFINED
"INDEFINED
"UNDEFINED
YUNDEFINED
YUNDEFINED
"UNDEFINED
"UNDEFINED

ook

/% Status Byte 100 : Obstruction Aveoidance */

"UUNDEFINED
"UNDEFINED
MUNDEFINED
RUNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED

hS DOCUMENT )5 FOR REFERENCE ONLY MI-PD:AT NOT

DVISIOH. THE CONTENTS OF THIS
DISCLOSFD ONLY TO CUSTOMERS HAVING |

INTERFACH
OPERATION QR MANTENANCE REQUIREMENTS SPECFIC ¥C

THIS EQUIPMENT.

munnnnhnm

SIEE

ThEE 1O,

Ee&

90-~-003-0008

SCALE

[FOPONTE

/* OCU #2 (2nd OCU in a duwal OCU system) */
/* These bytes (101 to 140) are copies of bytes 61 through 100 */
/* for the 2nd OCU */
/* Any exceptions are listed bhelow */

Table %.3.8-~1, Status and Fault Messages
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3.39 Fault Acknowledge

The station computer may acknowledge faults provided that it is in control of the OCU.
Acknowledging faults allows any latching faults to clear if the originating condition clears.

Command: "ACKF <¢r>"
Response: "<ack> <cr> <i>"
3.3.10 Echo Command

This command will toggle echo/noecho state, Echo means that the OCU echoes each
character in the commands. No echo is the usual state for remote computer operation, as
echoing has performance penalties. - No echo will be the OCU mode upon power up. A

"<or>"is converted to "<cr> <!f>"in the echo response.
Command: "ECHO <cr>"
Response: "<ack> <cr> <H>"

3.3.11 Time Load/Recall

The station computer can load (when in control of the OCU and when the OCU is in control
of the antenna) or recall {anytime) the OCU time. Time loading is allowed only in the Stop
rode and Pol Stop (for Pol systems}, The entered time must be UTC time. The time is

lpaded upon the next 1 PPS signal.
Load
Command: "TIME <sp> <htummss:dddiyyyy> [, <UTC_offset>]} <cr>"
Recail
Command: "TIME? <er>"
Where: ddd = Day of the year {1 to 366}
YYYY = Year{1990 to 2045)
hh = Hours (O to 23)
mm = Minutes {0 to 59}
S5 = Seconds {0 1o 58)
UTC offset = Offset from UTGC to local time {-12.0 to 12.0 hours)

Response to load: T<ack> <cr> <[{H>"
Response to recall:

"< hh:mm:ss:dddiyyyy > ., <UTC_offset> <cr> <If>"
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Example Response to recall:

"23:50:45:222:1991 , 1.5 <¢r> <f>"

3.3.12 Encoder Offset Load/Recall

The station computer is allowed to load (when in control of the OCU and when the OCU is
in control of the antenna) and recall (always) the axis encoder offsets values in the OCU, The
load command is only allowed in Stop mode and Pol Stop {for pol systems). The polarization
encoder offset will be zero if there is no polarization axis. The encoder offsets are added to
the actual encoder readings. A positive offset will increase the apparent antenna position
(increase the position readout). For HA/DEC systems the azimuth value is hour angle and the
elevation value is declination.

Load
Command: "ENC <sp> [<az_offset>} [, <el_offset>]{, <pol_offset>] <cr>"
Recall
Command: "ENC? <cr>"
Where: az_offset = The azimuth encoder offset in degrees {+/-
180.0000).
el_offset == The elevation encoder offset in degrees {(4/-
180.0000).
pol_offset = The pol encoder offset in degrees (4 /-180.000Q).

Response to load: "<ack> <cr> <lf>"

Response to recall: "<az_offset> , <el_ofiset> , <pol_offset> <cor> <lf>"

Example Response to recall: "23.0013, 111.4973, 2.098 <gr> <li>"

3.3.13 Elevation Drogp Table Load/Recall

The station computer is allowed to load {when in control of the OCU and when the OCU is
in control of the antenna} and recall {always) the table of elevation droop correction values
in the OCLU. The load command is anly allowed in Stop mode. The el droop values are added
to the command before being sent to the pedestal. Thus a positive el droop value will cause
the beam to rotate up in elevation.

Load

Command: “EL_DROOP <sp> <eld-5> , <eld0> , <eld5> , <eld85>
<eid30> , <eld95> <cr>”

Recall

Command: "EL_DRQOP? <cr>"

THIS DOCUMENT IS FOR REFERENCE ONLY AND MAY NODT
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Whera: eld5 through
eld95 = The correction for elevation droop that is made to the
elevation position every 5 degrees rotation of the elevation
encoder. (Example: if eldb is +0.100 and the elevation
encoder reads b degrees, the corrected elevation angle is
5.100 degrees.} The range is +/-1.000 degrees.

Response to load: "<ack> <cr> <if>"

Response to recall:

"<elds> , <eld0> , <eldE> , ..., <eld20> , <eld35> <cr> <if>"

Example Response to recall:

"0.010 , 0.021 , 0.032 , 0.044 , 0,084 , 0,108 , 0.099 , 0.077 , 0.063 ,
0.042 , 0.022 , 0.011 , 0.001 , -0.010, -0.020 , -0.033 , -0.055 , -0.077 , -
0.050 , -0.030, -0.041 <cr> <¥f>"

3.3.14 Box Limit Enable/Disable

The station computer is allowed to enable or disable (when in control of the OCU and when
the OCU is in control of the antenna) and recall (always) the box limit feature of the OCU.
The EBOX command enables the box limit for the configuration in use and may change the
box limit arguments. The DBOX command disables the siot limit for the configuration in use.
The SBOX command changes the box limit arguments for any configuration and may change
the data without changing the enable/disable state.

£nable
Command: "EBOX [<sp> <box_width>] <cr>"

Disable
Command: "DBOX <cr>"

Load
Command: "SBOX <sp> <N> , <onfoff> , <box width> [, < box_length>][,
<auto/spec> , <az center> , <el_center>] <cr>"

Recall
Command: "SBOX? <sp> <N> <cr>"

Where: box_width = The size of the box desired in degrees (0.0 to
30.000}). The width (XEL) will be secant
corrected based on the current elevation. If the
length is omitted, the box width and length are
the same value.

N = The configuration location to load the data (1 to
10).
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e on/off = Whether the box limits are enabled or disabied.
"1" is on and "0 is off.

- box_length = The height lel} of the box in degrees {0.0 to
30.000). If this field is used, the width is the
azimuth size.

auto/spec = Automatic is a "1%, specified is a "0".

Automatic is a box about the present
command. Specified is a box about the
optional az and el positions.

az_center = The azimuth box center (0.0 to 359.999
degrees).

el_center = The elevation box center {-5.0 to 95.000
degrees.)

Response: “<ack> <cr> <if>"

Recall Response:  "<onfoff> , <box_width> , <box_length> , < auto/spec> ,
<az_center> , <el_center> <cr> <If>"

Example Response for recall: "1, 10.000, 10.000, 0, 265.890 , 33.456 <cr>
<if>"

3.3.15 Software Travel Limits

The station computer is allowed to load (when in control of the OCU and when the OCU is

E. oy
DPERATION OR MMNNTENANCE RECUIREMENTS SFEGIFIC TG SCALE SHEE.],. fe 2 J I'to

THIS EQUIPMENT.

in control of the antenna) and recall (always} the software travel limit values in the OCU. The
load commands are only accepted while in the Stop mode and Pol Stop (for pol systemns). The
polarization travel limits will be zero if there is no polarization axis. For HA/DEC systems the
azimuth entry is hour angle and the elevation entry is declination.
Load
Command: "TD <sp> <zero> , <az+ > , <az-> , <el+>, <el-> [, <pol+ >
, <pol->} <cr>"
Recali
Command: "TD? <cr>"
Where: az+ = The CW travel limit angle in azimuth in degrees (0.0 to
359.999).
az- = The CCW travel fimit angle in azimuth in degrees {0.0 to
3558.999).
e+ = The up travel limit angle in elevation in degrees (-5.000 10
+95.000} {-95.0 to 95.0 if HA/DEC).
el- = The down travel limit angle in elevation in degrees (-5.000 @
to +95.000) (-95.0 to 95.0 if HA/DEC).
pol+ = The CW travel limit angle in polarization in degrees (0.0 to
359.999).
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pol- = The CCW travel fimit angle in polarization in degrees (0.0 to
359.599).
zero = The location of the cable wrap sector switch in degrees (0.0

to 359.999). (Forlimited-motion systems, this should be set
equal to the cw travel limit since there is no cable wrap
switch.)

Load Response: "<ack> <cor> <[f>"

"<rero> , <ar+ >, <az-> , <el+ >, <el-> , <pol+>
, <pol-> <er> <if>"

Recall Response:

"30.000 , 90.000 , 330.100 , 85.700 , 1.300 ,
355.000 , 350.000 <cr> <If>"

Example Recall Response:

3.3.16 Deadband Parameters Load/Recall

The station computer is allowed to load {when in control of the OCU and when the OCU is
in contral of the antenna and when the OCU is in the Stop mode) and recall {always} the
following parameters in the OCU. The deadband feature may be defeated by setting the
parameter to 0.000. WARNING: too small or zero deadband values may lead to instability for
AC motor systems. The hysteresis feature may be defeated by setting the parameter to 1.0,
The load commands are only accepted while in the Stop mode. For HA/DEC systems azimuth
is hour angle and elevation is declination.

Load

Command: "DBA <sp> <az_deadband> <cr>"
"HYA <sp> <az_hysteresis> <cr>"
"DBE <sp> <el_deadband> <ci>"
"HYE <sp> <el_hysteresis> <cr>"

Recall

Command: "DBA? <cr>"
"HYA? <cr>"
"DBE? <cr>"
"HYE? <cre>"

A band about the axis position command in
degrees (0.0 to 1.000}. When the antenna is
driven inside this band, the axis drives will
disable,

A band about the axis position command in
degrees (0.0 to 1.000}. When the antenna is
driven inside this band, the axis drives will
disable.

Where: el_deadband =

az_deadband =
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The deadband hysteresis (1.0 to 10.000). The
position error [position - position command}
must be farger than the axis deadband times
this value for the axis drives to re-enable,

The deadband hysteresis {1.0 to 10.000). The
position error (position - position command)
must be larger than the axis deadband times
this value for the axis drives to re-enable.

az_hysteresis

el_hysteresis =

Response to load: "<ack> <cr> <if>"

" <az_deadband> <cor> <l{>"
"< az_hysteresis> <c¢r> <Ilf>"
"<el_deadband> <cr> <H>"
" <el_hysteresis> <or> <H>"

Responses to recali:

Example Response to recalk: "3.100 <cr> <If>"

3.3.17 Tracking Velocity Load/Recall

The station computer is allowed to load (when the station computer in centrol of the OCU and
when the OCU is in control of the antenna) and recal! (always) the tracking velocity parameter
vatue for each axis. The load commands are only accepted while in the Stop mode. For hour

angle/declination systems the azimuth is hour angle and the declination is elevation.

Load L

Command: "VAZ <sp> <aztrack_vel> <ecr>"
"VEL <sp> <eltrack_vel> <ecr>"

Recall
Command: "VAZ? <cr>"
"VEL? <cr>"

Where: aztrack _vel = The velocity of the azimuth axis in degrees per
second (0.001 to 0,500} when the OCU is perfarming
active run-time steptracking. (For AC systems, this is
the speed of the azimuth tracking motor.}

eltrack vel = The velocity of the elevation axis in degrees per

second {0,001 to 0.500) when the OCU is performing
active run-time steptracking. (For AC systems, this is
the speed of the elevation tracking motor.

Response to load: "<ack> <cr> <If>"

" <aztrack_vel> <or> <l{>"
Y <eltrack_vel> <cr> <lf>"

Responses 1o recall:
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Example Response to recall: "0.025 <cr> <If>"

3.3.18 Data Backup

This command copies all nonvolatile data to the disk. It is allowed whenever the station
computer is in control of the OCU. The OCU does not need to be in control of the antenna.

Command: "FBU <cr>"

Response: "<ack> <cr> <lif>"

Computer Timeout Load/Recall

This command adjusts the time allowed between valid computer commands before the
computer link is declared inoperative,

3.3.19

Load

Command: "LINK <sp> <time> <c¢r>"

Recall

Command: TLINK? <cr>"

Lead

Response: "<ack> <cr> <if>"

Recalt

Response: "<time> <cr> <>~

Where: time = The time between commands in seconds. The range is 0.01

to 600.00.

Example Recall Response: "14.71 <cr> <If>"

Time Tagged Status Request

The OCU will transmit basic status information to the station computer in response to this
request. Table 3.3.7-1 contains a list of possible modes. All modes listed in the table do not
apply to all systems. This command is valid at any time. The polarization position will be zero
] if ghere is no polarization axis. The polarization mode will be stop if there is no polarization
axis.

3.3.20

Command: "88 <cr>"

Response: "<time> , <azp> , <cw> , <elp> , <polp> , <mode> ,
<signal> , <low _signal> , <fault> , <nfault> , <on_target>
<er> <H»="

Where: time = The UTC time of the most recent position information. The
format is HH:MM:SS:FF where FF is the decimal fractional
second.

azp = The azimuth position in degrees (0.0 to 359.9999).
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The cable wrap. A "C" indicates clockwise and a "W"
indicates counter clockwise.

The elevation position in degrees {(-5.0000 to 95.0000}.
The pelarization position in degrees {system dependent, 0.0
to 359.999).

The current OCU operational mode. This consists of the
fundamental mode, the fundamental submode, the enhanced
mode, the enhanced submode, the polarization mode, and
the polarization submode. Thus the mode format is
<fundm>  <fundsub> <fundno>  <enhancedm>
<enhancedsub> <enhancedno> <poim> < polsub>
< poino>. Each of the modes is a two digit symbagl defined
in tables 3.3.7-1 to 3.3.7-4. The <fundno> value is the
three-digit data set number used by the current fundamental
mode. The <enhancedno > value is the two-digit data set
number used by the current enhanced mode.

The level in dB of the tracking signal (-560.00 1o 10.00}

A "17 if the signal is outside the fault threshold. A "0 if the
signal Is acceptable.

A summary fault indication. A "1” means a summary fault
exists, a "0" indicates no fault.

An indication of a new fault since the last fault
acknowledge. A "1" indicates a new fault and a "0" means
no new fault.

A "1" indicates the antenna is "on target” {(within a given
threshold). -

elp
palp

mode

signal
low_signat

fault

il

nfault
on_target =

Example Response:

"22:30:46:12 , 299.9999 , W, 73.1234 , 123.777, 0202004310000500000 , -
21.31,1,0,0,1 <cr> <l>"

3.3.21 Time Tagged Geo Status Request

The OCU will transmit basic status information to the station computer in response to this
request. Table 3.3.7-1 contains a list of possible modes. All modes listed in the table do not
apply to all systems. This command is valid at any time. The potarization position will be zero
if there is no polarization axis. The polarization mode will be stap if there is no polarization
axis.
Command: "GEQS <cr>"

"<time> , <latitude> , <longitude> , <cw>, <polp> ,
<mode> , <signal> , <low signal> , <fault> , <nfault> ,
<on_target> <cr> <if>"

Response:
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Where: time

latitude

longitude

ow
polp

mode

signal
low_signal
fault

nfault

on_target

Example Response:

"22:30:46:12 , 89.9998, 243.1234 , W,

0,1 <er> <if>"
3.3.22

The UTC tme cof the most recent position
information. The format is HH:MM:SS:FF where FF
is the decimal fractional second.

The latitude of a target at geosynchronous radius and
along the RF boresite of the antenna {+/-80.0000).
The Igngitude of a target at geosynchronous radius
and along the RF boresite of the antenna (0.0 to
359.9989).

The cable wrap. A "C” indicates clockwise and a
"W" indicates counter clockwise,

The polarization position in degrees
dependent, 0.0 to 359.999).

The current OCU operationai mode. This consists of
the fundamental mode, the fundamental submode,
the enhanced mode, the enhanced submode, the
polarization mode, and the polarization submode.
Thus the mode format is <fundm> <fundsub>
<enhancedm> <enhancedsub> <polm>
< polsub>. Each of the modes is a two digit symbol
defined in tables 3.3.7-1 to 3.3.7-4.

The level in dB of the tracking signal {-50.00 to
10.00)

A "1 if the signal is outside the fault threshold. A
"Q" if the signal is acceptable.

A summary fault indication. A "1" means a summary
fault exists, a "0" indicates no fault.

An indication of a new fault since the last fault
acknowledge. A 1" indicates a new fault and a "0"
means na new fault.

A 71" indicates the antenna is "on target” {within a
given threshold).

(systern

123.777, 020231008000 , -21.31 , 1

Orbital Slot Limit Enable/Disable

-The station computer is. allowed to enable or disable (when in control of the OCU and when
the QCU is in control of the antenna} and recall {always) the orbital slot limit feature of the
OCU. The ESLOT command enables the slot limit for the configuration in use and may change
the siot limit arguments. The DSLOT command disables the skot limit for the configuration
in use. The SSLOT command changes the slot limit arguments for any configuration and may
change the data without changing the enable/disable state. If any arguments are used for this
command, either two (width and height} or all four arguments are required.

Enable
Command:

"ESLOT [<sp> <slot_width> , <slot_height> [, <slot_lon_center> ,

<slot_|at_center>]] <cr>"

IS DOCUMENT 15 FOR REFERENCE ONL‘I ANIJ m‘r NOT
BE leRPDPATED [NTO A DESKSN OR USED
HAHUFACTURE OR PROCUREMENT FROM SOURQB GTHER

N SYSTEMS, ING ~PRECISION CONTROLS

DMSIOH. THE Cﬂh‘TBl'I'S 1S DOCUMENY MAY BE
DISCLOSED ONLY TO CUﬂOMERS HAVING INTERFACE,
OPERATION OR MAINTENANCE REQUIREMENTS SPECIFIC TO
THIS EQUIPMENT.

ABPON7 " 90-003-

SCALE |

[+1)
o

SHEET oF

66

90~-003-0008

FOPON7[E

Disable
Command: "DSLOT <cr>"
Load
Command: "SSLOT <sp> <N> , <onfoff> , <slot_width> , <slot_height> [,
<siot_lon_cntr> , <slot_lat_cntr>] <cr>"
Recalt
Command: "SSLOT? <sp> <N> <cr>»"
Where: slot_width = The total width of the orbital slot in degrees
longitude. Range is 0.00 to 5.00 degrees.
slot_height = The total height of the orbital slot in degrees
fatitude. Range is 0.00 to 20.00 degrees.
slot_lon_entr = The center longitude of the scan. Rangeis 0.0
1o 359.998.
slot_lat_cntr = The center latitude of the scan. Rangeis +/-
90.000.
N = The configuration number {1 to 10} identifying
where 1o load the data.
an/off = Whether the box limits are enabled or disabled.

"1" is on and "0" is off.
Response 1o load commands: “<ack> <cr> <H>"

"< slot_width> , <slot_height>, <sloi_ion_center>
, <slot_lat_center>, <onjfoff> <cr> <if>"

Response to recall command:

Example Respanse to recall: "1.21, 10.70, 2565.777 , 11,111, 1 <cr> <lf>"

2.3.23 Misceflaneous Feature Load/Recall

The station computer is allowed to enable or disable {when in control of the OCU and when
the OCU is in contro! of the antenna) and recall {always) the following features of the OCU.
The load command is only accepted in Stop mode.

Load

Command: "MSLC <sp> <droop> , <refract> , <latch> , <feed> , <found>
, <ortho> [,<wobble>] <cr>"

Recall

Command: "MSLC? <cr>"

Load

Response: "<cr> <if>"
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Recalt
Response: "<droop> , <refract> , <latch> , <feed> , <found> , <ortho> ,
<wobble> <cr> <If>"
Where: droop = A "1™ to enable droop correction and a "0" to disable.
refract = A "1" to enable refraction correction and a “0" to
disable,
latch = A "1" to enable fault latching and a "0" to disable.
feed = A "1" to enable feed offset correction and a "0" to
disable. Must always be "0" in Model 100 systems.
found = A "1 to enable foundation tilt correction and a "0™ to
disable. Must always be "0" in Model 100 systems.
ortho = A ™17 to enable orthogonality correctionanda "0" to
disabie. Must always be "0" in Model 100 systems.
wobble = A "1" to enable wobble correction and a "0" to

disable. Must always by "0" in Mode! 100 systems.

Example Recalt
Response: ™1 ,0,1,1,1,0,0 <cr> <if>"

3.3.24 Aperture Load/Recall

The station computer is allowed to enable or disable (when in contrel of the OCU and when
the OCU is in control of the antennal and recall {always) the antenna aperture. The load
command is only accepted in Stop mode.

Load

Command: "MSLA <sp> <aperture> <cr>"

Recall

Command: "MSLA? <cr>"

Load

Response: "<cr> <l>"

Recalt

Response: "<aperture> <cr> <lf>"

Where: aperture = The dish aperture in meters (0.1 to 100.0).

Exampie Recall

Response: "11.3 <cr> <Ilf>"
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3.3.25 Tracking Receiver Binary Status Hequest

This command is meaningful only if 8 Madel 233 tracking receiver is used in the system. The
OCU will transmit the fault and status information to the station computer in response to this
request. Table 3.3,25-1 lists the fault and status indicators. A "1" indicates the fault or
status is TRUE.

Command: "RFB <cr>"
Response: LXK o> <"
Where: X = Hexadecimal representation of eight bits of status for the 10

tracking receiver status bytes. There are,therefore, 20 total
status characters.

Exampie Response: "A233000000334477BBDF <cr> <lf>"

3.3.26 Tracking Receiver Monitor Bequest

This command is meaningful only if a Model 233 steptrack tracking receiver is used in the
system. The OCU will transmit values of the tracking receiver parameters which it monitors.

" These are the same values as appear in the Tracking Receiver Monitor Window on the OCU

front-panel screen. This command is valid at any time. Note there are iwo possible
responses. The second response applies only if the Model 233 receiver is embedded in the
OCY, else the first applies.

Commang: " RFM <cr> "

*  «<freq>» , <bandwidth> , <vco offset> ,
<auto_sweep> , <vbatt>, <vb> ,b <viZp>, <vi1Zn>
, <vi1Bp> , <vi1bn> , <temp> , <or> <> "

Response #1:

Response #2: " <bandwidth> , <vco_offset> , <auto_sweep> <c1>

<lf>"

The current tracking frequency, in GHz, used by the
receiver,

The nasrowband beacon detection bandwidth, in kHz,
used by the receiver. (2.5 or 6.7) {See NOTE in this
section. ]

In narrowband operation, the tracking receiver’s vco
in the phase lock loop has a 150 kHz range. This
offset indicates the percentage offset from mid-range
at which the veo is currently operating. {")

This indicates a frequency range which is sweeped by
the narrow bands (2.5 and 6.7 kHz} to locate 2
beacon. In kHMz range is 40.0 to 145 kHz. ["]

The tracking receiver battery voltage.

Where: freq

bandwidth

veo_offset =

auto_sweep =

vbatt =
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vh

v12p
E vi2Zn
vibp
v15n
temp

Example
Response #1:

NOTE:

3.3.27

Command:

Response:

Where: obvp

obvn
oi2vp
o12vn
obatt
cfbvp
cisvn
cft2vp
cfi2vn

cftemp

clibvp

= The tracking receiver +5V power supply voltage.

= The tracking receiver + 12V power supply voitage.

= The tracking receiver -12V power supply voltage.

= ‘The tracking receiver + 15V power supply voitage.

= The tracking receiver -15V power supply voltage.

= The temperature in celsius inside the tracking
regeiver,

"3625,25,0,120,3.0,50,12.0,-12.0, 149,
-15.1, 12 <¢er> "

The tracking receiver outputs both a wideband and a narrowhand tracking
signal. (OCU will only use one of these signals. The selection is made
using the RF Command detailed in section 3.3.2.) This parameter applies
only to the narrowband signal. The narrowbands are 2.5 and 6.7 kHz.
The wideband is 280 kHz.

Power Supplies Monitor Request

The OCU will transmit values of the power supply voltages which it monitors. These are the
same voltage values which appear in the Power Supply Monitor Window on the QCU front-
panel screen. This command is valid at any time,

" PWM <cr> "

" <pbvp> , <obvn> , <0l2vp> , <0l12vn> , <obatt>
, <cfsvp> , <cfbvn> , <cfi2vp> <cf12vn>
<cftemp> , <cliSvp> , <cliBvn> , <clsvp>
<g¢l24vp> <or> "

The voltage of the OCU's +5V power suppiy.

The voitage of the OCU’s -5V power supply.

The voltage of the OCU’s + 12V power supply.

The voltage of the OCU’s -12V power supply.

The voltage of the OCU’s battery.

= The voltage of the CCU Interface Board’s + 5V power
supply.

= The voltage of the CCU Interface Board’s -5V power
supply,

= The voltage of the CCU Interface Board’s +12V
power supply. ’

= The voltage of the CCU interface Board’s - 12V power
supply.

= The ternperature in

Interface Board.

The voltage of the CCU Interlock Board’s + 15V

power supply.

°C in the CCU at the CCU
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ciibvn
clBvp

cl24vp

Exampie Response:

The voltage of the CCU Interiock Board’s -15V power

supply.

= The voltage of the CCU Interlock Beard’s + 5V power
supply.

= The voltage of the CCU Interlock Board’s +24V
power supply.

*50,-5.0,12.0,-11.2,3.0,5.0,-5.0,12.0,-12.0,
10.0, 15.0, -15.0, 5.1, 23.9 <cr> "
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Tracking Receiver Status and Fault Messages

/* Status Byte 1
"RESERVED

YRCVR IN CONTROL "
"RCVR NARROW BAND "
"RCVR VCO AUTO CONTROL "
"RCVR PLL NEAR LIMIT "
"RCVR DC PFOWER FAULT "
YRCVR TEMFERATURE FAULT "
"RESERVED "

/* Status Byte 2 =
WROVR SUMMARY FAULT ACTIVE"
"RCVR TRACK FAULT ACTIVE "
"RCVR STATUS BIT D "
"RCVR STATUS BIT 7 H
"RCVR VCO NEAR LIMIT "
TRESERVED "
"RESERVED "
YRESERVED "

/* Status Byte 3
"RCVR PLL LOCKED

"RESERVED "
"RCVR RF SYNTH UNLOCKED "
"RCVR IF SYNTH UNLOCKED "
YRCVR STATUS BIT A "
"RCVR STATUS BIT B "
"RCVR STATUS BIT C "
*RESERVED "

/* Status Byte 4 =
"RCVR ENA STATUS "
"RCVR STATUS BIT
"RCVR STATUS BIT
"RCVR STATUS BIT
"RCVR STATUS BIT
"RCVR STATUS BIT
"RCVR STATUS BIT
"RESERVED "

Gl B
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J* External
/* External
/* External
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Tracking Receiver status */

Tracking Receiver status */
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Tracking Receiver status */
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Status
Status
Status
Status
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/* Status Byte 5 #*/
WUNDEFINED
"UNDEFINED
"UNDEFINED
“"UNDEFINED
HURDEFINED
"URDEFINED
"UNDEFINED
HUONDEFINED

/* Status Byte 6 */
"UNDEFINED
"UNDEFINED
U"UNDEFINED
TUNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED

/* Status Byte 7 */
"UNDEFINED
YUNDEFINED
"UNDEFINED
"UNDEFINED
"UNDEFINED
WUNDEFINED
"UNDEFINED
"UNDEFINED

/* status Byte B */
"UNDEFINED
"UNDEFINED
"UNDEFINED
YUNDEFINED
YUNDEFINED
"UNDEFINED
"OHDEFINED
YUNDEFINED

kN nuhununwvninng

mubhnhnhnnon

munhnninn
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™1 /% sStatus Byte 9 */ :
"UNDEFINED " s 4.0 CONTROL COMMANDS
-+ | "UNDEFINED " s
YUNDEFINED » 4 == |  The station computer must actively take control of the OCU to issue commands which are
WONDEFINED " s "
*UNDEFINED n 5 control dependent {almost all mode and data ioad commands}. The station computer may
2 "UNDEFINED " s o relinguish control of the OCU to allow front panel control or controi by additional computers
3 WOUNDEFINED " g S or other sources. The issue of OCU control is somewhat complicated and depends upon front
- "UNDEFINED " s ] panel keyswitch position, operator actions, and other conditions. The C&M manual details
3 @ | the OCU control operations. For purposes of this document, take control commands will be
L| /* Status Byte 10 */ 2] NAKed if not legal, and relinquish control commands are always legal.
4 "UNDEFINED " 4 é
"UNDEFINED " s . @
YUNDEFINED " a | 4.1 COMPUTER OCU CONTROL REGUEST
"UNDEFINED n g i
"UNDEFINED " s l #s | The station computer may request control of the QCU at any time. This command will be
"UNDEFINED " 5 ~1 MNAKed if controlis not available.. The basic condition in which centrol is not available is when
::UNDEFINED " 5 % another unit has control of the OCU and has not released control. Control of the OCU may
"UNDEFINED "8 | not grant control of the antenna, as the Manual Rate Panel or the Maintenance Control Unit
. R H | of the a na.
Table 3.3.25-1, Tracking Receiver Status and Fault Messages ‘g_Ci)_ may be in control of the antenna
Command: "CTAKE <er>"
] Response: "<ack> <cr> <Jf>"
i .
’ 4.2 COMPUTER OCU CONTROL RELEASE
= - The station computer may release controi of the OCU at any time, but it may remain in control

= until another unit accepts control. See the O&M Manual for details. The station computer
may check if it is in control with a status inguiry.

Command: "CREL <cr>"

Response: "<ack> <cr> <lf>"

5.0 POLARIZATION OPTION COMMANDS
5.1 FUNDAMENTAL MODE COMMANDS

There are no fundamental mode commands for this option.

5.2 ENHANCED MODE COMMANDS

There are no enhanced mode commands for this option.
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5.3 POLARIZATION MODE COMMANDS
5.3.1 Polarization Position Designate Mode

Tha OCU wilt change the polarization operational state to the Position Designate mode in
response to this command. This command atfects only the pol axis, If the station computer
is not in control of OCU, the OCU will reject this command. If the OCU is not in control of
the antenna, the OCU will reject the command. The polarization axis is driven to the
command angles in response to this command. The azimuth and elevation mode is not
changed by this command. e

Command: "POLD <sp> <pol> [, <time>][, <polvel>] <cr>"
. e S
Where: pol = The commanded polarization position in degrees (0.0 to
359.999}).
polvel = The desired polarization velocity. This velocity will be used
for feedforward and to extrapolate position commands. The
range 1s +/- 20.000 deg/s.
time = The UTC time at which the position command is valid. This
is in seconds and fractions of a second (per day). The range
is 0.00 1o 86400.00.
Response: "<ack> <cr> <}f>”

Example Command:

“POLD <sp> 180.018, 10.01, 77000.10 <cr>"

5,32 Polarization Preset Position Mode

The OCU will change the polarization operational state to the Preset Position mode in response
to this command. This command affects only the pol axis, If the station computer is not in
control of OCU, the OCU will reject this command. If the OCU is not in contrel of the
antenna, the OCU will reject the command. The polarization axis is driven to the commanded
preset angles in response to this command. The azimuth and elevation mode and positions
are not changed by this command.

Command: "PL <sp> <N> <er>"
Where: N = The number of the preset position. There are 40 preset
positions in the OCU so this can be a number 1 to 40,
Response: “'<.ack> <cer> <lf>"
53.2.1 Polarization Preset Position Load/Recall

See section 3.1.3.1 for the polarization preset load/recall commands.
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5.3.3 Polarization Stop Mode_{Disable

The OCU will change the polarization operational state to the Stop mode in response to this
command. This command affects only the pol axis. If the station computer is not in control
of OCU, the OCU will reject this command. If the OCU is not in control of the antenna, the
OCU will reject the command. The azimuth and elevation mode and positions are not changed
by this command.

Command: °"PSTOP <cr>"

Response: "<ack> <cr> <lf>"

53.4 Polarization Optrack Mode

The OCU will change the polarization. operational state to the Optrack mode in response to
this command. The azimuth and elevation mode must be Optrack for this command to be
valid. The az/el data set number will be used for polarization axis operation. This command
affects only the pol axis. If the station computer is notin control of 0OCU, the OCU will reject
this command. |f the OCU is not in control of the antenna, the OCU will reject the command,
The azimuth and elevation mode and positions are not changed by this command.

Command: "POT <cr>"

Response: " <ack> <cr> <if>"

5.3.5 Polarization Optrack Reference

The OCU will reference the Polasization Optrack operation to the current polarization angle in
response to this command. This command affects only the pol axis. If the station computer
is not in control of OCU, the GCU will reject this command. 1f the OCU is not in control of
the antenna, the OCU will reject the command. If the polarization mode is not Optrack the
command will be rejected. This command references polarization operation for the Optrack
data set in use. The azimuth and elevation mode and position are not changed by this
command.

Comimand: "POTR <cr>"

Response: "<ecr> <{f>"

5.3.6 Polarization INTELSAT Mode

The OCU will change the polarization operational state to the INTELSAT mode in response 1o
this command. The azimuth and elevation made must be INTELSAT for this command to be
valid, The az/el data set number will be used for polarization axis operation. This command
affects only the pol axis. If the station computer is not in controt of OCU, the OCU will reject
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this command. if the OCU is not in control of the antenna, the OCU will reject the command.
The azimuth and elevation mode and positions are not changed by this command. This mode
uses the Optrack polarization correction algorithm on the INTELSAT pointing data.

Command: "Pl <cr>"

Response: "<ack> <cr> <If>"

5.3.7 Polarization INTELSAT Reference

The QCU will reference the Polarization INTELSAT operation to the current polarization angle
in response to this command. This command affects only the pol axis. If the station
computer is not in control of OCU, the OCU will reject this command. f the OCU is not in
contro! of the antenna,.the- OCU will reject the command. If the polarization mode is not
INTELSAT the command will be rejected. This command references polarization operation for
the INTELSAT data set in use. The azimuth and elevation mode and position are not changed
by this command.

[FFOPON7F

Command: "PIR <cr>"
Response: "<er> <lf>"

5.4 PARAMETER COMMANDS

There are no specific additional parameter commands with this option. Note that many of the
#  standard commands have optional polarization parameters which are useful only with this
option.

6.0 ACQUISITION AND POINTING OPTION COMMANDS
6.1 FUNDAMENTAL MGODE COMMANDS
6.1.1 Star Track Mode

The OCU will change the operational state to Star Track mode in response to this command.
if the station computer is not in control of OCU, the OCU will reject this command. If the
QCU is not in control of the antenna, the OCU will reject the command.

Command: "STRTK <sp> <N>» <cr>"

Where: N o= The star to track. The rahge is 1 to 10.

Response: "<ack> <cr> <If>"

THIS DOCUMENT IS FOR REFERENCE OMHLY AND MAY NOT
BE INCORPORATED INTO A DESIGN OR USED FOR

78

20~003-0008

FOPONTF

Load
Command: "STAR <sp> <N>, <rt_as¢c> , <dec> , <epoch_type>, <epoch>
[, <config>1{, <cw>]1[, <"> <name> <">] <ecr>"
Recall
Cormmand: "STAR? <sp> <N> <cr>"
Load Response: "<ack> <cr> <H>"
Recall Response: "<ri_asc> , <dec> , <epoch_type> , <epoch> , <config> ,
<ow> <"> <pame> <"> <¢r> <I|f>"
Where: N = The location to load. The range is 1 to 10.
rt_asc = ‘The right ascension in degrees. The range is 0.0 to
359.9999.
dec = The declination in degrees. The range is +/-90.0000.
epoch_type = "J* for Julian and "B" for Besselian.
epoch = The reference epoch. The range is 1900.0 to 2100.0
config = Which configuration to use. The rangeis Otc 10. A
setting of O insures that the system config is not
g changed upon entry of Star Track mode.
name = Alphanumeric name assigned to the star. This can be
1 to 20 characters.
cw = Cable wrap {"C" = clockwise, "W" = counter
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6.1.1.1 Star Track Parameters Load/Recall

The station computer is allowed to ioad {when the station computer in control of the OCU and
when the OCU is in control of the antenna} and recall {abways) the star track parameters.

clockwise, "S" = shortest path.}) An "S8" is assumed
if this entry is omitted.

"167.3899 , 27.4567 , B, 18650.0 , 7 , <">
CYGNUS A <"> <cr> <if>"

Example Recall Response:

.6.1.2 Program Table Track Mode
The OCU will change the operational state to Program Table Track mode in response to this
command. If the station computer is not in control of OCU, the OCU will reject this

command. If the OCU is notin control of the antenna, the OCU will reject the command. The
mode command will be rejected if the table is empty.

Command: "PROG <sp> <N> <cr>”

Response: "<ack> <cr>»> <if>"
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Where: N = The table to use. The range is 1 to 10.

If no Program Table Data response: "<NAK> <sp> <NOD> <er> <if>"

6.1.2.1 Program Table Track Parameters Load/Recall

The station computer is allowed to load {when the station computer in control of the OCU and
when the OCU is in control of the antenna) and recalt (always) the table track parameters.
The load and clear commands are not accepted for the data set in use while in Program Table
Track mode.

Data Load

Command: "PT <sp> <N> , <timel> , <azl1>, <eli> [, <ow>] <cr>"
Data Recall :

Command: "PT? <sp> <N> <cr>"

Clear

Command: "PTC <sp> <N> <c¢r>"

L.oad and clear Response: "<ack> <cr>» <H>"

"<timel> , <azl> , <ell> , <ewli> <cr> <If>
<timeZ> , <az2> , <el2> , <cw2> <cr>» <If>...
<timen> , <azn> , <eln> , <cwn> <cr> <if>

Recall Response:

<etx>"
Option Load
Command: "PTT <sp> <N> , <interpolate> , <config> [,<"> <name> <">]
<cr>"
Option Recall
Command: "PTT? <sp> <N> <cr>"
Option Recall
Response: "<interpolate> , <config> <cr>"
Where: time = The UTC time of the data point. Format
mim:dd:yyyy:hh:mm:ss.
az = The azimuth angle of the data point {0.0 to
358.999).
el = The elevation angle of the data point {-5.000 to
95.000}.
N. = The tabie to use. The range is 1 to 10.
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The cable wrap. If omitted, shortest pathis selected.
The choices are "C" for clockwise, "W" for
counterclockwise, and *S" for shortest path, NOTE:
if shortest path is selected, all successive commands
must be shortest path. If an explicit cable wrap is
selected {C or W), then all successive commands
must include the cable wrap (C or W). If a change
between these types of commands is required, the
cable wrap is reset by exiting and reentering the
mode.

A "{" if the command should use interpolation
between data points and a "0 if no interpolation Isto
be used.

The selection here is from O to 10. A setting of O
insures that the system config is not changed upon
entry of Program Track mode.

Alphanumeric name assigned to the table. This can
be 1 to 20 characters.

ASCIHI etx character {hex 03)

interpolate =

config =

name =

<etx>

The maximum number of data points is 144; if this is exceeded the command will be NAKed.
The time values of successive data points must increase (or the command will be NAKed), but
need not have uniform spacing. The clear command should be exercised before a new table
load begins 1o avoid mixed data.

Response to recall (PT?) for empty or erased set:
"<NAK> <sp> NOD <cr> <If>"

6.1.2.2 Optrack Table Data Charge

The station computer can charge {when in control of the OCU) the Optrack data table. If the
station computer is not In controf of OCU, the OCU will reject this command. f the OCU is
not in control of the antenna, the OCU will reject the command. The charge command will
also be rejected if charging Is attempted while in Optrack mode on the data set in use or if the
data set used to charge Optrack is not valid.

Command: "CHARGET <sp> <N1>, <N2Z> <cr>"

Where: N1 = The number of the Optrack data set to charge. This value
may be 1 to 3.
N2 = The number of the Program table to use to charge the
Optrack data set {1 to 10}
Response: "<ack> <cr> <lf>"

if no Program Table Data response: "<NAK> <sp> <NOD> <cr> <if>"
6.1.2.3 Memory Track Tabie Data Charge

The station computer may charge the Memory Track data. If the station computer is not in
control of the QCU, the OCU will reject this command. If the OCU is not in control of the
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antenna, the OCU will reject the command. The charge command will also be rejected if
charging is atternpted while in Memory Track mode or if the data set used to charge Memory
Track is not valid. Memory Track should be cleared before charging.

Command: "CHARGEMT <sp> <N> <cr>»"

Where: N = Tha number of the Program Tabie to use to charge Memory
Track {1 to 10}).

Response: "<ack> <cr> <lf>"

If there is no data in the Program Table sefected, the response is:
"<nak> <sp> <NOD> <cr> <Ilf>"

6.1.3 Polarization Program Table Track Mode

The OCU will change the aperational state to Polarization Program Table Track mode in
response to this command. If the station computer is not in contro! of OCU, the OCU will
reject this command. If the OCU is not in control of the antenna, the OCU will reject the
command. The mode command will be rejected if the table is empty.

Command: "PPROG <sp> <N> <cr>"
Response: "<ack> <cr> <if>"
Where: N = The table to use. The rangeis T to 10.

If no Program Table Data response: " <NAK> <sp> <NOD> <cr> <H>"

6,1.3.1 Polarization Program Table Track Parameters Load/Recall

The station computer is allowed to load {when the station computer in control of the OCU and
when the OCU is in control of the antenna) and recall {always) the pol table track parameters.

The load and clear commands are not accepted for the data set in use while in Polarization

Program Table Track mode.

Data Load

Command: "PPT <sp> <N> , <time> , <pol> <c¢cr>"
Data Recall

Command: "PPT? <sp> <N> <cr>"

Clear i

Command: "PPTC <sp> <N> <cr>"

l.oad and clear Response: "<ack> <cr> <if>"

"<timel> , <poll> <cr> <If>

Recall Response:
<timen> , <poln> <cr> <> <etx>"
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Option Load
Command: "PPTT <sp> <N> , <interpolate> [, <"> <name> <">] <cr>"
Option Recall
Command: "PPTT? <sp> <N> <cr>"
Option Recail
Response: "<interpoiate> <"> <npame> <"> <cr> <H>"
Where: time = The UTC time of the data point
{mm:dd:yyyy:hh:mm:ss).
pol = The pol angle of the data point {0.0 to 359.959).
N = The table to use. The range is 1 to TO.
interpolate = A "17 if the command should use interpolation
between data points and a "0 if no interpolation is to
be used.
Nama = Alphanumeric name assigned to the table. This can

be 1 to 20 characters.

The maximum number of data peints is 144; if this is exceeded the command will be NAKed.
The time values of successive data points must increase (or the command will be NAKed), but
need not have uniform spacing. The clear command should be exercised before a new table
load begins to avoid mixed data.

Response to recali (PPT?) for ernpty or erased set:
"< NAK> <sp> NOD <cr> <If>"

6.2 ENHANCED MODE COMMANDS

6.2.1 Box Scan Mode

The OCU operation will begin Box Scan mode operation in conjunction with the current
fundamental mode in response to this command. This operation affects only the az/el {or
HA/DEC) axes. I the station computer is not in control of the OCU, the OCU will reject this
command. If this OCU is not in control of the antenna, the OCU will reject this command.
This command is accepted as shown in table 6.2,1-1 below. The first column shows the
fundamental mode at the time the enhanced mode cammand is received. The second column
shows the mode after the enhanced mode command is processed, and the third column
shows the resulting enhanced mode. The acceptance of enhanced modes is also a function
of the existing enhanced mode. Table 6.2.1-2 shows the initial enhanced mode (at the time
of the new enhanced mode command) in column one with the resulting mode in column two.

Command: "BOX [<sp> <N>] <c¢cr>"

Response: "<ack>» <egr> <[f>"
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Where: N =

Avalue of 1to 11, Values of 1 10 10 are manual parameter
sets. The automatic scan parameter selection is the number
Scan will occur on the automatic

of manual sets +1, or 11.

data set if this parameter is omitted.

tnitial Fundamental Mode

Resulting Fundamental Mode

Enhanced Mode

Stop Position Hold Box Scan
Memory Track Memory Track Box Scan
Preset Pos Preset Pos Box Scan
Manual Rate Manual Rate None, Not Allowed
Manual Pos Manual Pos None, Not Allowed
Optrack Opt}ack None, Not Allowed
INTELSAT INTELSAT Box Scan

Geo Designate

Geo Designate

None, Not Allowed

Geo Preset

Geo Preset

None, Not Allowed

Maintenance

Maintenance

None, Not Aliowed

Pasition Designate

Position Designate

Box Scan

Stow Stow None, Not Allowed
Star Track Star Track Box Scan
" Program Table Track Program Table Track Box Scan
NORAD Track NORAD Track Box Scan

Table 6.2.1-1, Box Scan Mode Cemmand Response

Initial Enhanced Mode Command Result
None Box Scan Accepted
Box Scan NAK
Raster Scan NAK
Geo Scan NAK
Steptrack NAK
Monopulse NAK
Spiral Scan NAK

Table 6,2.1-2; Box Scan Command Response
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6.2.1.1

Box Scan Parameters Load/Recall

The station computer Is allowed to load {when the station computer in contro! of the OCU and
when the OCU is in control of the antenna) and recall {always) the box scan pararneters.
Changing tie scan parameters in use will cause the scan to restart,

{oad
Auto

Command:

Load
Manual

Cornmand:

Recall
Auto

Command:

Recail
Manual

Coramand:
Load Response:

Recali Response, Auto:

Recall Response, Manual:

Where:

"BSCANA <sp> <box_length> , <box_width> , <scan_choice> ,
<scan_type> , <in_track> , <rotation> [, <"» <name> <">}
<cr>"

"BSCANM <sp> <N> , <boxlength> , <box_width> ,
<scan_choice> , <scan_type> , <in_track> , <rotation>
< scan sep> {, <lock_time>1[, <"> <name> <">] <cr>"

"BSCANA? <cr>"

"BSCANM? <sp> <N> <cr>"
"<ack> <cor> <lf>"

"<box_length> , <box_width> , <scan_ choice >
<scan_type> , <in_track> , <rotation> , <"> <name>
<U> o <er> <lfn"

" <box_length> , <box_width> , <scan_choice> ,
<scan_type> , <in_track> , <rotation>
<scan_sep> , <lock time> , <7> <name> <™>
<ecr> <if>"

The number of the manual box scan parameter set.
N may be 1 to 10.

The total side-to-side box length in degrees {0.001 to
20,000). This is nominally the azimuth axis. If the
box is aligned with a trajectory, this is the in-track
{target velocity vector} direction.

The total side-to-side box width in degrees {0.001 to
20.000). This is nominally the elevation axis. If the
box is aligned with a trajectory, this is the cross-track
{perpendicular to the target velocity vector) direction.

N =

box_length

box_width
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scan_choice = A "0Q" forces the scan to stop upon detecting an
adequate tracking signal. A "1" indicates that the
scan will end upon completing a full scan pattern.
The antenna will then return to the highest signal
level detected during the scan.

A "1™ to allow scanning only upon the first
occurrence of a low signal. This normally occurs
during the target acquisition. A "2" selects scan
every time a low signal ocours.

This controls the rotation of the box. A ™17 indicates
that this feature is on and the system is to align the
hox scan axes parallel to the in track and cross track
target directions. A "2" indicates that this feature is
on and the systern is to align the box scan axes
perpendicular to the in track and cross track target
directions. A "0 turns this feature off and enables
the rotation angle feature.

The desired box rotation angle. The box scan may be
rotated an arbitrary angle by this parameter. Looking
out the line of sight, azimuth motion corresponds to
the x axis and elevation motion corresponds to the y
axis. The rotation angle is defined as zero when it
aligns with the x/azimuth axis and increases with
counterclockwise rotation. The range is O to
359.999,

The separation in dB between scans {0.01 to
5.000).

The time required for the RF to recognize a signal
used to scan. (0.1 1o 20.000 second). This is
meaningful only for DC systems and should be
omitted in commands for AC systems.
Alphanumeric name assigned to the scan, This ¢can
be 1 to 20 characters.

scan_type

in_track =

rotation =

scan_sep =

lock_time =

name =

"11.400, 11.400 ,1,2,0.440 ,0, 0,000,
1,100 +-1.000 , <"> SMALL SCAN <">
<cr> <if>"

Example Response to Manual Recall:

6.2.2 Gec Scan Mode

The OCU operation will. begin Geo Scan maode operation in conjunction with the current
fundarnental mode in fesponse to this command. This operation affects only the az/el {or
HA/DEC} axes. If the station computer is not in control of the OCU, the GCU will reject this
command. If this OCU is not in control of the antenna, the OCU will reject this command.
This command is accepted as shown in table 6.2.2-1 below. The first column shows the
{fundamental mode at the time the enhanced mode command is received. The second column
shows the mode after the enhanced mode command is processed, and the third column
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shows the resulting enhanced mode. The acceptance of enhanced modes is also a function
of the existing enhanced mode. Table 6.2.2-2 shows the initial enhanced mode (at the time
of the new enhanced mode command) in column one with the resulting mode in column two.
The command will be relected If the current latitude command is greater than 15° in
magnifude.

Cammand: "GEQSC [<sp> <N>] <cr>"
Response: "<ack> <cr> <if>"
Where: N = A value of 1 to 10 for manual scan parameters, The

automatic scan parameter selection is Nmax+1, or 11,
Scan will occur on data set 11 (Nmax + 1} if this parameter
is omitted.

Resulting Fundamental Enhanced Mode

Mode

Initial Fundamental Mode

Stop Stop None, Not Allowed

Memory Track Memory Track None, Not Allowed

Preset Pos Preset Pos None, Not Allowed
Manual Rate Manua! Rate None, Not Allowed
Manual Pos Manual Pos None, Not Allowed

Optrack QOptrack None, Not Allowed

INTELSAT INTELSAT None, Not Allowed

Geo Designate Geo Designate Geo Scan
Geo Preset Geo Preset Geo Scan

Maintenance Maintenance None, Not Allowed

Position Designate Position Designate None, Not Allowed

Stow Stow Noneg, Not Allowed

Star Track Star Track None, Not Allowed

Program Table Track Program Table Track None, Not Allowed

NORAD Track

NORAD Track None, Not Allowed

Table 6.2.2-1, Geo Scan Mode Command Response
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Initial Enhanced Mode Command Resuit
None Geo Scan Accepted
Box Scan NAK
Raster Scan NAK
Geo Scan NAK
Steptrack NAK
Monopulse NAK
Spiral Scan NAK

Table 6.2.2-2, Geo Scan Command Responsa

6.2.2.1 Geo Scan Parameters Load/Recall

The station computer is allowed to load (when the station computer in control of the OCU and
when the OCU is in control of the antenna} and recall {always) the geo scan parameters.

Changing the scan parameters in use will cause the scan 1o restart.

Load

Auto

Command: “GSCANA <sp> <lat_size> , <lon size> , <scan_choice> [, <">
<pame> <">] <cr>" -

Load

Manual

Command: "GSCANM <sp> <N> , <lat_size> , <lon_size>> , <scan_choice> ,
<scan_sep> [, <lock_time>1[, <"> <npame> <">] <cr>"

Racall

Auto

Command: "GSCANA? <cr>"

Recall

Manual

Command: "GSCANM? <sp> <N> <cr>"

Load Response: "<ack> <cr> <if="

Recali Response, Auto:  "<lat_size> , <lon_size> , <scan_choice> , <">

<name> <"> <cr> <If>"
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Recall Response, Manual:

Wherea: N =

iat_size =

fon_size

n

scan_choice

scan_sep
lock_time

name =

"<lat_size> , <lon_size> , <scan_choice> ,
<scan_sep> , <lock_time> , <"> <name>> <">
<or> <H>"

The number of the manual scan parameter set. N
may be 1 to 10.

The total side-to-side latitude size in degrees {0.001%
to 30.0000).

The total side-to-side longitude size in degrees {0.001
to 180.0000).

A "Q" forces the scan to stop upon detecting an
adequate tracking signal. A "1" indicates that the
scan will end vpon completing a full scan pattern.
The antenna will then return to the highest signal
level detected during the scan.

The separation in dB between scans (0.01 to 5.0001.
The time required for the RF to recognize a signal
used to scan. (0.1 1o 20.000 second). This is
meaningful only for DC systems and should be
omitted in commands for AC systems.
Alphanumeric name assigned to the scan. This can
be 1 to 20 characters.

Example Response to Manual Recall: *11.4000 , 1.89000 , 0, 0.440 , 1,100, <>

6.2.3 Raster Sgan_Mode

SCAN FOR GSTAR 3 <"> <cr> <if>"

The OCU operation will begin Raster Scan mode operation in conjunction with the current
fundamental mode in response to this command. This operation affects only the azfel {or
HA/DEC) axes. If the station computer is not in control of the OCU, the OCU will reject this
command. H this OCU s not in control of the antenna, the OCU will reject this command.
This command is accepted as shown in table 6.2.3-1 below. The first column shows the
fundamental mode at the time the enhanced mode command is received. The second column
shows the mode after the enhanced mode command is processed, and the third colurmn
.shows the resulting enhanced mode. The acceptance of enhanced modes is also a function
of the existing enhanced mode. Table 6.2.3-2 shows the initial enhanced mode (at the time
of the new enhanced mode command} in column one with the resuiting mode in column two.

Command: "RASTER [<sp> <N>] <ecr>”
Response: "<ack> <cor> <if>"
Where: N =

A value of 1 to 11. Values of 1 to 10 are manual parameter

sets. The automatic scan parameter selection is the number
of manual sets +1, or 11, Scan will occur on the automatic
data set if this parameter is ornitted.
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Initial Fundamental Moda | Resulting Fundamentai Mode—‘

Enhanced Mode

90

Stop

Position Hold

Raster Scan

‘a

Memory Track

Memory Track

Raster Scan

90-003-0008

Preset Pos Preset Pos Raster Scan
Manual Rate Manual Rate None, Not Allowed
Manual Pos Manual Pos None, Not Allowed
Optrack Optrack MNone, Not Allowed

INTELSAT INTELSAT Raster Scan

Geo Designate

Geo Designate

None, Not Atlowed

Geo Preset

Geo Preset

None, Not Allowed

Maintenance

Maintenance

None, Not Allowed

FOPONTI®

Position Designate

Position Designate

Raster Scan

Stow

Stow

MNone, Not Allowed

Program Table Track

Program Table Track

Raster Scan

Star Track

Star Track

Raster Scan

NORAD Track

NORAD Track

Raster Scan

Table 6.2.3-1, Raster Scan Mode Command Response

Initia} Enhanced Mode

Command Resuilt

None Raster Scan Accepted
Box Scan NAK
Raster Scan NAK
Geo Scan NAK
Steptrack NAK
Monopulse NAK
Spiral Scan NAK

Table 6.2.3-2, Raster Scan Command Respoense
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6.2.3.1 Baster Scan Parameters Load/Recall

The station computer is allowed to load (when the station computer in control of the OCU and
when the OCU is in control of the antenna) and recall {always]} tha raster scan parameters.
Changing the scan parameters in use will cause the scan to restart. For HA/DEC systems, box
length (AZ) is hour angle and box width {EL} is declination.

Load
Auto

Command:

Load
Manual

Command:

Recall
Auto

Command:

Recall
Manual

Command:

Load Response:

"RSCANA <sp> <box_length> , <box_width> , <scan_choice> ,
<scan_type> , <in_track> , <rotation> [, <"> <name> <">]
<cr>"

"RSCANM <sp> <N> , <boxlJength> ., <box width> ,
<scan_choice> , <scan_type> , <in_track> , <rotation> ,
<scan_sep> [, <lock_time>]{, <"> <name> <">] <¢cr>"

"RSCANA? <cr>"

"RSCANM? <sp> <N» <cr>”

"<ack> <ecr> <H>"

Recall Response, Auto: "<box_tength> , <box width> , <scan_chaice> ,

Recall Response, Manual:

Where:

<scan_type> , <in_track> , <rotation> , < "> <pame>
<> <or> <[F>"

"<hox_length> , <box_width> , <scan_choice>,
<scan_type> , <in_track> , <rotation> ,
<scan_sep> , <lock_time> , <"> <name> <">
<cr> <if>"

N = The number of the manual box scan parameter
set. N may be 110 10.

The total side-to-side box size in degrees
{0.001 1o 20.000), This is nominally the
azimuth axis. if the box is aligned with a
trajectory, this is the in-track (target velocity
vector) direction.

box_length
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box_width

scan_choice

scan_type

in_track

rotation

scan_sep

lock_time

name

Example Response to Manual Recall:
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The total side-to-side box width in degrees
{0.001 to 20.000). This is nominally the
elevation axis. If the box is aligned with a
trajectory, this is the cross-track {perpendicular
to the target velocity vector) direction.

A "Q" forces the scan to stop upoh detecting
an adequate tracking signal. A "1" indicates
that the scan will end upon compieting a fuil
scan pattern. The antenna wili then return to
the highest signal levei detected during the
scan.

A "1 to allow scanning only upon the first
ogourrence of a low signal. This normally
occurs during the target acquisition. A ™27
selects scan every time a fow signal occurs.
This contrals the rowation of the box. A ™17
indicates that this feature is on and the system
is to align the box scan axes paraile] to the in
track and cross track target directions, A "2"
indicates that this feature is on and the system
is to align the box scan axes perpendicular 1o
the in track and cross track target directions.
A "O" turns this feature off and enables the
rotation angle feature.

The desired box rotation angle. The box scan
may be rotated an arbitrary angie by this
parameter. Looking out the line of sight,
azimuth motion corresponds to the x axis and
elevation motion corresponds to the y axis.
The rotation angle is defined as zero when it
aligns with the x/fazirnuth axis and increases
with counterclockwise rotation. The range is O
to 359,998,

The separation in dB between scans {0.01 to
5.000).

The time required for the RF to recognize a
signal used to scan. (0.1 to 20.000 secondh
This is meaningfu! only for DC systems and
should be omitted in commands for AC
systems.

Alphanumeric name assigned to the scan. This
can be 1 to 20 characters.

"11.400,10.700,1, 2,1, 345.678, 0.440
, 1.100 , 1.000 , <"> SMALL SCAN <">
<gr> <if="

D
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6.3 PARAMETER COMMANDS
6.3.1 Sun Monitor Enable/Disable

The Sun monitor feature is not yet implemented. The station computer is allowed to enable
or disable {when in control of the OCL) and when the OCU is in control of the antenna} and
recali {always) the sun monitor feature of the OCU. The ESUN command enalbles the monitor.
The DSUN command disables the monitor.

Enable

Command: "ESUN <sp> <N> <er>”

Disable

Command: T"DSUN <sp> <N> <cr>”

Response: "<ack> <cr> <if>" ‘

Where: N = The number of the configuration to load (1 te 10).
6.3.1.1 Sun Monitor Paramaters Load/Recail

The station computer is aliowed to change {when in control of the OCU and when the OCU
is in control of the antenna) and recall (always) the sun monitor data of the ocu.

Load
Command: "SSUN <sp> <N> , <onfoff> , <size> <cr>"
Recall |
Command: "SSUN? <sp> <N> <er>"
Where: N = The number of the configuration 1o load (1 to 10}.
onfoff = Whether the box limits are enabled or disabied, "1" is on
and "0" is off.
size = The size of the circular detection zone in degrees (0.0
to 5.000}).

Load Response: "<ack> <cr> <Iif>"

Recail Responise: "<onfoff> , <size> <er> <If>"

Example Recall Response: "1, 4,300 <cr> <If>"

7.0 TRAVEL AVOIDANCE OPTION COMMANDS

7.1 FUNDAMENTAL MODE COMMANDS

There are no fundamental mode commands for this option,

7.2 ENHANCED MODE COMMANDS

There are no enhanced mode commands for this option.
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7.3 PARAMETER COMMANDS
7.3.1 Sector Alarm Enable

The station computer may enable or disable the sector alarm if It is in control of the OCU and
the OCU is in control of the antenna.

Load

Command: "SSECTORA <sp> <onfoff> <cr>"

Recall

Command: ‘SSECTORA? <cr>"

Load

Response: "<ack> <cor> <H>"

Recall

Response: "<onfoft> <cr> <H>7

Where: on/foff = A "0" indicates off and "1" indicates on.

The sector alarm sets the "Command in Sector™ fault it a command is issued inside a sector.
The command is not rejected, but the fault is set as an operator warning. The sector alarm
sets the “Antenna in Sector” fault if the antenna encoders indicate that the antenna is inside
a sector. This fault also causes the CCU to throw the RF inhibit relay, The usual purpose of
this relay is to inhibit transmission of RF energy at low elevation angles.

The sector alarm functions as follows: A single entry of zero AZ and elevation angle causes
the RFE inhibit relay to be thrown if the antenna travels to or below the elevation angle
specified. Additional entries of AZ, EL pairs cause relay closure if a smaller elevation angle
is achigved in the specified azimuth sector. For example, entries of {5, 5), (35, 6}, (270, 10}
[AZ, EL pairs) cause the following behavior. For azimuth angles of less than 5°, no operation
occurs. For azimuths between 5 and 357 {inclusive) the elevation inhibit angle is 5°. For
szimuth angles between 35 and 270, the elevation inhibit angle is 6° and for azimuths
between 270 and 07, the elevation inhibit angle is 10°.

Sector numbers are available for the first ten sectors. For the example above, the "Sector 1™
status will oocur if either the command or feedback Is below the EL inhibit angle and the
azimuth is between 5 and 35°. Similarly, the "Sector 2" message occcurs for the same
conditions and if the azimuth is between 35 and 270 and the "Sector 3" message for
azimuths greater than 270.

WARNING: The sector alarm and RF inhibit are operational only if the OCU is operational.
A mechanical inhibit is strongly recommended.

7.3.2 Sector Alarm Load/Recall

The station computer may load (if in control of the OCU and if the OCU is in control of the
antenna) and recall fanytime) the sector alarm table. Up to 72 data points may be loaded into
the table. The clear command erases the data in the table. The on/off status is not changed
by the clear command.

™
BE INCORPORATED INTO A DESICH DR USED FOR

WiUPACTURE of PROCURDIBNT FOW SOURCES 1R A (‘""j‘}%S'ONf *90-003-0008 | D

THIS_£QUIPMENT.

I5 DOCUMENT 15 FOR REFERERCE ONLY AND WAY NOT

DMSION, THE CONTENTS OF THIS DOCUMENT WAY BE

94

90-003-0008

3J_OF T3

DISCLOSED DMLY TD CUSTOMERS HAVING INTERFACE,
OPERATION OR MAINTEMAHGCE REQUIREMENTS SPECIAC TO SCALE ;

[steeT

FOPONTE

lL.oad
Command: "SECTORA <sp> <az>, <el> <cr>"
Recall
Command: "SECTORA? <cr>"
Load
Response: "<ack> <eor> <Hf>"
Recall
Response: "<azl>, <elt> <or> <If>
<az2>, <eld> <er> <If>
<azn>, <eln> <cor> <if> <etx>"
Ciear
Command: "CLEARSA <cr>"
Where: Az =  The azimuth angle of the entry (0.0 - 359.999).
El = The elevation angle of the entry {-5.0 - 95.000}.
etx = The ascii etx character indicating the end of the data. Only
non zero entries are transmitted.
8.0 MONOPULSE OPTION COMMANDS
8.1 FUNDAMENTAL MODE COMMANDS
Thers are no fundamental mode commands for this option.
8.2 ENHANCED MODE COMMANDS
8.2.1 Monopulse Mode

The OCU operation will begin Monopulse mode operation in conjunction with the current
fundamental mode in response to this cornmand, This operation affects only the az/el axes.
If-the station computer is not in contro! of the OCU, the OCU will reject this command. If this
OCU is not in control of the antenna, the QCU will reject this command. This command is
accepted as shown in table 8.2,1-1 below. The first column shows the fundamental mode
at the time the enhanced mode command is received. The second column shows the maode
after the enhanced mode command is processed, and the third column shows the resuiting
enhanced mode. The acceptance of enhanced modes is also a function of the existing
enhanced mode. Table 8.2.1-2 shows the initial enhanced mode (at the time of the new
enhanced mode command) in column one with the resulting mode in column two.

Command: "MONOP [<sp> <N>] <cr>"
Response: “<ack> <cr> <H>"
Where: N = A value of 1 to 10 for the optional manopulse number. Hf

omitted, a T is assumed.
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Initial Fundamental Mode | Resulting Fundamental Mode

Enhanced Moda

Stop Position Hold Monopulse
Memery Track Memory Track Monopulse
Preset Pos Preset Pos Monopulse
Manual Rate Manual Rate None, Not Allowad
Manual Pos Manual Pos None, Not Allowed
Optrack Optrack None, Not Allowed”
INTELSAT INTELSAT Monopulse

Geo Designate

Geo Designate

None, Not Allowed

Geo Preset

Geo Preset

None, Not Allowed

Maintenance

Maintenance

None, Not Allowed

Position Designate

Position Designate

Monopulse

Stow Stow None, Not Allowed

Star Track Star Track None, Not Allowed
Program Table Track Program Table Track Monopulse
NORAD Track NORAD Track Maonopulse

"Must be selected before entering Optrack.

Tabte 8.2.1-1, Monopulse Mode Command Response

Initial Enhanced Mode Command Result
None Monopulse Accepted
Box Scan NAK
Raster Scan NAK
Geo Scan NAK
Steptrack NAK
Monopulse MAK
Spiral Scan NAK

Table 8.2.1-2, Monecpulse Command Response
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8.3 PARAMETER COMMARNDS
8.3.1 Moncpulse RF Parameters Load/Recall

The station computer is allowed to load (when in control of the OCU and when the OCU is
in contrel of the antenna) and recall {always) in the QCl), These parameters supplement the
RF parameters in section 3.3.2 and these monopulse parameters are referenced by the RF
number. The data load is rejected unless the mode is Stop.

Load

Command: "MPS <sp> <N>, <el slope> , <xel stope>, <el off> , <xel_off>
, <pol ref> , <el_ps> , <xel_ps> [, <error_bw>]{, scan_mode>]
[, <phase_mode>] <ci>"

Recall
Command: "MPS? <sp> <N> <cr>"

Load
Response: "<ack> <cr> <lf>"

Recall

Response: "<el_slope> , <xel_slope> , <el off> , <xel_off> , <pol_ref> ,
<el_ps> , <xel_ps>, <error_| bw>", <scan_mode> , <phase_ mode >
<cr> <[f»"

Where: N = The RF parameters number from 1 to 10.

el_slope = The slope of the error signal in degrees per voit {0.0
to 200.00} {declination slope). L

xel_slope = The slope of the error signal in volts per degree (C.0
to 200,00} (cross declination slopel}.

el _off = The nuli offset in degrees (-1.000 to 1.000}
{declination offset).

xel_off = The null offset in degrees {-1.000 to 1.000) {(cross -
declination offset).

pol_ref = The polarization angle at which the monopuise RF
chain is correctly phased (0.0 to 359.999),

error_bw = The error signal bandwidth in GHz. Allowable values
are: 0.000280, 0.00000250, and 0.00000670. See
the tables below for selection rules.

scan_mode = The pseudo-monopulse scan mode. A "07 turns

scanning off {monopulse is not available}, A "1"
indicates constant scanning (this is the normal
saelection). A "2" gives random scanning for anti-
jamming purposes.

phase_mode = The phase shift mode. A "0" indicates manual mode
and uses the manual phase shift settings., A "17
indicates table and uses the phase shift vaiues in the
tables. See 8.3.3 for table details.

el_ps = The elevation {declination) phase shifter angle at the
reference potarization angle (0.0 to 3539.999).
xel_ps = The cross-elevation (cross-declination) phase shifter
angle at the reference polarization angle (0.0 to
359.999),
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Example
Response: "28.00 , 28.01 , 0.000 , -0.001

0.000280, 1, 1 <cr> <l>"

, 267.450 , 333.125 , 194.506,

The error bandwidth selection is constrained to match the RF bandwidth as indicated in Table

8.3.1-1. If the RF bandwidth Is changed, then the error bandwidth may change as indicaied
in Table 8.3.1-2.

Existing RF BW Commanded Error BW Action
0.0000.250 0.00000250 QK
0.00000250 0.00000670 NAK
0.00000250 0.0006280 . CK
0.00000670 0.00000250 NAK
0.00000670 0.00000670 QK
0.00000670 0.000280 oK
0.000280 0.00000250 OK
0.000280 0.00000670 oK
0.000280 0.000280 oK

Table 8.32.1-1, Error AF Bandwidth Selection
RF BW Changes Error BW Resulting Change
From To From To

(0.00000250 0.0000Q670 0.00000250 0.00000670
0.00000250 0.00000670 0.000280 0.000280
0.00000670 0.00000250 0.00000670 0.00000250
0.00000670 0.00000670 0.000280 0.000280
0.000280 0.00000250 . 0.00000250 0.00000250
6.000280 0.00000250 0.00000670 0.00000250
0.000280 0.00000250 0.000280 0.000280
0.0C0280 0.00000870 0.00000250 Q.00000670
0.000280 0.00000670 0.00000670 0.00000670
0.000280 0.00000670 0.000280 0.000280

Table 8.3.1-2, Error RF Bandwidth
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8.3.2 Monuopulse Parameters Load/Recali
The station cormputer is allowed to load {when in control of the OCU and when the OCU is

in control of the antenna) and recall falways) in the QCU.

Load
Command: "MSC <sp> <N> , <scan_pattern> , <scan_number> , <target_vel> [,
<max_error>1[, <”> <name> <"> ] <cr>"
Recall
Command: "MSC? <sp> <N> <cr>"
Load
Response: "<ack> <cr> <if>"
Recall
Response: "<scan_pattern> J <sgcan_number> , <target_vel> , <max_error>
<"> <name> <"> <or> <H>"
Where: N = A value of T to 10 for the monopulse number.
scan_pattern = The desired scan pattern. A "0" indicates no
scan, a "1" indicates box scan, a 2" indicates
raster scan, and a "3” indicates spiral scan.
Box and raster scans are availabie if the
acquisition and pointing option is available.
Spiral scan is available only if the spiral scan
option is available.
scan_number = The number of the scan data set to use. The
range is 1 to 11, with 1 to 10 manual
parameters and 11 is the automatic set.
name = Alphanumeric name assigned to the scan. This
can be 1 to 20 characters.
target_vel = The target velocity used for monopuise rate
error detaction {0.00001 to 20.0 deg/s).
max_error = The maximum angular error {in AZ/EL) desired
when autotracking with monopulse. Provided
in dB with a range of from 0.10 to 20.00.
Example
Response: "1, 10, 0.00070 , 0.90 , <"> MONQPULSE SETTING 1 <"> <cr>
<H=>"
8.3.3 Phase Shift Table Load/Recall

The station computer is allowed to load {when in control of the OCU and when the OCU is
in contro! of the antenna) and recali (always) the phase shift table.

The phase shift table settings provide automatic rephasing of the monopulse BF chain in the
event that the RF equipment changes. The status of the RF equipment {such as redundant
LNAs) is monttored by the Tracking Receiver. The bits labeled "External Status” in the
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Tracking Receiver status report {see section 3.3.25). If the phase_mods parameter is set to
TABLE {"1", see section 8.3.1), then the OCU attempis 1o match the External Status bits with
thae Table settings. The first match located provides the phase shift settings used to correct
for the RF equipment in use. Thus, the table contains the External Status bit patterns and the
phase shifts which the bit patterns represent.

Load
Command: TPSTAB <sp> <N>, <bit7>, <bité>, <bitb>, <bitd>, <bitI>,
<bit2>, <bitt >, <el_ps>, <az_ps> [,<pol_ps>] <cr>"
Where:
N = the table entry number (1-10).
bit1-7 = the Tracking Receiver External Status input "0™ is open, "17
is closed and "2" indicates don't care.
el ps = the elevation axis phase shift in degrees (0-359.999).
az_ps = the azimuth axis phase shift in degrees (0-359.599)
pol_ps = the polarization axis phase shift in degrees {0-353.233}.
Recalk
Command: "PSTAB? <sp> <N> <cr>"
Load
Response "<ack> <cr> <If>"
Recall
Response: "<bit7>, <bité>, <bith>, <bitd>,

<hit3>, <bit2>, <bit1>, (el_ps>, <az ps>, <pol_ps>
<cr> <if>"

Example Recall

Response: "1,0,0,1, 1, 2, 2, 235.987, 111.111, 333.444 <cr> <if>"
9.0 POLARIZATION MONQPULSE OPTION COMMANDS
9.1 FUNDAMENTAL MODE COMMARNDS

There are no fundamental mode commands for this option.

9.2 ENI_-!ANC_ED MODE COMMANDS
9.2.1 Polarizé;ion Monopuilse Mode

The OCU operation will begin polarization axis monepulse mode operation in response to this
command. This operation affects only the polarization axes. If the station computer is not
in controt of the OCU, the OCU will reject this command. If this OCU is not in control of the
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antenna, the OCU will reject this cormmand. The azimuth and eievation mode Is not changed
by this command.

Command: "POLM [<sp> <N>] <cr>"
Response: "<ack> <cr> <lf>"
Where: N: A value of 1 to 10 for the monopulse number. If omitted, a value
of 7 is used.
9.3 PARAMETER COMMANDS
9.3.1 Polarization Monopulse RF Parameters Load/Recall
The station computer is allowed to load {(when in control of the OCU and when the-OCU is
in control of the antennal and recall {always) in the OCU. The data load is rejected unless the
Pol mode is Stop.
Load
Command: "MPP <sp> <N> , <pol_slope> , <pocl_off> , <pol_ps> <ecr>"
Recall
Command: "MPP? <sp> <N> <ecr>"
Load
Response: "<ack> <gr> <H>"
Recall
Response: "<pol_slope> , <poi_off> , <pol ps> <cr>» <If>~
Where: N ) The RF parameters number from 1 to 10.
pol_slope = The slope of the error signal in volts per degree (0.0
to 200.00).
pol_off = The null offset in degrees (-1.000 to 1.000}.
pol_ps = The cross-elevation phase shifter angle at the
reference polarization angle (0.0 to 358.999).
Example
Response:  "30.97, 0.003, 222.987 <cr> <if>"

5.3.2 Polarization Monopuise Parameters Load/Recatl
The station computer is allowed to load (when in control of the OCU and when the OCU is
in control of the antenna) and recali (always) in the QCU.

Load

Command: "PVD <sp> <N> , <target_vel> [, <max_error>] <cr>"
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The station computer may instruct the QCU to release control of the CCU at any time, but the

Recall
Command: "PVD? <sp> <N> <¢r>"
Load
Response: "<ack> <cr> <If>"
Recall
Response: ~<target_vel> <cr> <max_error> <If>"
Where: N = A value of 1 1o 10 for the monopulse number,
target_vel = The target velocity used for monopulse rate
error detection {0.00001 to 20.0 deg/s).
max_error =  The maximum Pol angular error desired when
autotracking with monopulse (0.01 to 20.0
dearees).
Example
Response: "0.00070, 0.35 <cr> <If>"

10.0 DUAL OCU CONTROL COMMANDS

Eor dual OCU systems, the QCU must actively take control of the CCU. The OCU man
relinguish control 1o the other OCU, but remains in control until control is accepted.

10.1 COMPUTER CCU CONTROL REQUEST

The station computer may request control of the CCU {via the OCU) at any time. This
command will be NAKed if control is not available. The basic condition in which controlis not
available is when another unit has control of the CCU and has not released control.

Command: "CCTAKE <cr>"

Response: "<ack> <cr> <H>"

10.2 COMPUTER CCU CONTROL RELEASE

OCU remains in control of the CCU until another unit accepts control. The station computer
may check control configuration with a status inquiry. It requires approximately 1-2 seconds
for a control charge to be accurately reflected in both OCU’s status.

Command: "CCREL <cr>"

Response: "<ack> <cr> <[lf>"
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11.0 DATA LOGGER OPTION COMMANDS
11.1 FUNDAMENTAL MODE COMMARNDS

There are no fundamental mode commands for this option.

11.2 ENHANCED MODE COMMANDS

There are no enhanced mode commands for this option.

11.3 PARAMETER COMMANDS
11.3 Data Logger Load/Recall

The station computer can load {when in control of the OCU} or recall (anytime] the parameters
used to control the operation of the data logger.

Load
Command: "DL <sp> <on_off> [, <output_device> ][, <log_time> ] <cr> "
Recall
Command: "DL? <e¢r>"
Where:
on_off = 0 to turn OFF the data logger
1 to turn ON the data logger
output_device = 0 to send data logger output to a paraliel
printer.
log_time = The time between data logger reports. A 70"
represents T minute spacing with reports on the
1 minute mark. A "17 represents 5 minute
spacing with reports on the 5 minute mark, A
*27 represents 10 minute spacing with reports
on the 10 minute mark, A "3" represents 15
minute spacing with reports on the guarter hour
mark. A "4" represents 20 minute spacing
with reports on the 1/3 hour mark. A "B"
represents 30 minute spacing with reports on
the half hour., A "8" represents 60 minute
spacing with reports on the hour.
Response
to Load: "<ack> <cr> <if>"
Response
to Recall: "<on_off> , <output_device> , <log_time> , <¢c> , <If>"
12.0 MODEL 133

The model 133 antenna control system is intended primarily for dual DC drive systems. The
previous model 100 commands are accepted. The following sections detail the additional
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commands to support the additional functionality of the model 133. The system is designed
to process 10 commands per second, plus one status inguiry per second at peak processor
loading. Some commands and/or responses are sufficiently fong that 10 commands per
second will not fit in the link bandwidth. Thus any specific string of commands which are
time critical should be examined against the link bandwidth restrictions.

12.1 DATA LINK

The mode! 133 also supports the RS-232 or RS-422 style serial links. Higher baud rates are
available on the modet 133. The standard configuration is a data rate of 3600 baud, 8 data
bits, one start bit, two stop bits, with odd parity. The parameters of the data link are
atjustable. The system is designed to support 10 commands per second, plus one status
inquiry per second at peak processor loading. This does not apply to mode change
commands, as they require about 0.25 seconds to process and implement. Position designate
commands following the initial position designate command are not considered mode changes
and may be issued at 10 per second. In many cases, a fastei rate may be achieved, but this
should not be relied upon without consultation with the engineering staff. Commands may
be transmitted and buffered up to the previously discussed limit, or new commands may be
issued as soon as a response lack or NAK) is received by the station computer. Using the
latter method, the station computer commands need not be limited by strict timing constraints
inside the station computer. Note, however, that acknowledgement does not necessarily
mean that the command action is complete. Some commands require internal processing time
after the response is issued.

12.2 PHYSICAL INTERFACE

The physical interface tor the model 133 is identical to the model 100.
12.3 MODEL 133 COMMANDS

12.4 FUNDAMENTAL MODE COMMANDS

12,8 ENHANCED MODE COMMANDS

12.6 PARAMETER COMMANDS

12.6.1 Non Orthogonality Load/Recall

The station computer is allowed to load (when in control of the OCU and when the OCU is
in control of the antenna and when the QCU is in Stop mode} and recall {always) the non
orthogonality correction values in the OCU. If the antenna is facing north, the elevation axis
is along an east-west iine. The nonorthogonality angle is defined as positive if the western
elevation bearing is higher than the eastern elevation bearing. For a positive angle
nonarthogonality and elevation command greater than zero, the antenna will rotate counter
clockwise in azimuth and up in elevation.

[.oad
Command: T"ORTHO <sp> <angle> <cr>"
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Recall

Command: "ORTHO? <cr>"

Where:

Response to load:

angle = The non orthogonality correction value. The range is +/-

5.0000 degrees.

Response to recall: " <angle> <cr> <If>"

Example Response to recall:

"0.0732 <cr>» <if>"

12.6.2 Foundation Tiit Load/Recalt

The station computer is allowed to load {when in control of the OCU and when the OCU is
in control of the antenna and when the OCU is in Stop made) and recall (always) the
foundation tiit correction values in the OCU. The foundation tilt is defined as a east-west over
north-south eordered pair. This means that the north south correction is performed first,
followed by the east-west correction. The north-south tilt angle is defined as positive if the
northern side is higher than the southern side. With the antenna facing north, a positive n-s
tilt angle will cause the elevation axis to rotate down to compensate for the tilt. The east-
west angle is defined as positive if the west side of the antenna is higher than the east side.
With the antenna facing west, a positive e-w angle will cause the elevation axis to rotate

down to compensate for the tilt. N
L.oad
Command: "FQUND <sp> <NS> , <EW> <cr>"
Recall
Command: "FOUND? <cr>"
Where: NS =  The north-south correction component. The range is +/-
5.0000.
Ew = The east-west correction component. The range is +/-
5.0000.
Response to load: "<ack>» <cr> <If>"
Response to recall: "<NS> , <EW> <cr> <i{f>"
Exampie Response to recall:
"0.0098 , -0.0881 <cr> <l>"
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12.6.3 Bearing Wohble Table Load/Recall

The station computer is allowed to load {when in control of the OCU and when the QCU is
in control of the antenna and when the OCU is in Stop mode) and recalt {always) the bearing
wobble table. Facing out from the center of rotation, up is positive and down is negative.
The wobble table is loaded incrementally with each data point added to the table. The table
will be sorted by increasing azimuth angle. The wobble offset is used to correct all the

azimuth data points as necessary.

Load
Command: "WOBBLE <sp> <az angle> , <connection data> <cr>"
Recall
Command: "WOBBLE? <¢r>"
Where; az angle = AZ angle to allow the arbitrary spacing of the
Wobbte Table. The range is O thru 359.999.
correction data = Correction data for each az angle. The rangeis
+1.0.
Response
to Load: "<ack> <cr> <if="
Response
to Recall: "<azl> , <datal> , <az2> , <dataZ, ... <azn> , <datan> <cr>
<H>"
Where:; az[i] = sets of Az angle and correction data will be
data [i] listed in numerical order of Az. The Wobble
table can hold the data points up to 72 (5°
separation). The response will be sorted in
increasing azimuth.
az_offset = The bias correction between the table azimuth

and the azimuth in use. A value between -

15.000 and 15.000.

Example Response
to Recall
{3 points loaded): "10.379, 0.032, 30.200, 0.061, 40.800, 0.364 <cr> <H>"

Offset Load

Command: "WOFFSET <sp> <az offset> <cr>"
Offset Recalt
Command: "WOFFSET? <cr>"
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Response to
Offset Load: "<ack <cr> <lfx>"
Response to
Offset Recall: "< az offset> <cor> <if>"
The wobble data may be deleted by:

Delete Command: "DWOBBLE <cr>"

Response to Delete: "<ack> <er> <[>T

13.0 NORAD OPTION COMMANDS
13.1 FUNDAMENTAL MODE COMMANDS
13.1.1 NOBAD Track Mode Command

The OCU will change the operational state to the NORAD Track mode in response to this
command. This command affects only the az/el axes. If the station computer is not in control
of OCU, the OCU will reject this command. If the OCU is not in control of the antenna, the
OCU will reject the command. The antenna is driven to the cernmanded NORAD trajectory
angles in response to this command. The polarization mode and position is not changed by
this command. |f the NORAD set selected is not available, the command will be NAKed.

Command: "NORADT <sp> <object> [, <start_time> ] [, <stop_time>] {,
< cable_wrap>] <cr>”
Where: object = The five digit object number of the element set. The range
is 0 to 99999, .
start_time = The UTC time to begin tracking. If omitted, the vaiue
is 1 January 1980. The format is
HH:MM:SS:BDD:YYYY.
stop_time = The UTC time to stop tracking. [f omitted, the value
is 1 January 2042, The format is
HH:MM:SS:DDDIYYYY.
cable_wrap = The initial cable wrap of the trajectory. If omitted,
shortest path is selected. The choices are "C” for
clockwise, "W” for counterclockwise, and "S" for
shortest path.
Response: "<ack> <eor>» <If>"

13.2 ENHANCED MODE COMMANDS

There are no enhanced mode commands for this option.
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13.3 PARAMETER COMMANDS
13.3.1 NORAD Etement Set Load/Recalf

The station computer is allowed to load (when in control of the OCU and when the OCU is
in control of the antenna) and recall {always) NORAD Element Sets in the QCU, If a NORAD
mode is active, the element set in use may not be changed and the command will be NAKed.
The validity tests on the element set are checksum tests, consistent object number test, and
proper line number test. Failure of one of these tests results in a NAK {NSET). The storage
algorithm is as follows. If an existing set with a matching object number exists and the toad
command epoch is the same as or more recent the existing set will be replaced. H the load
command epoch is older, the command will be NAKed INOLD). If there is no matching object,
the command will be stored in the first avallable storage area. If all areas are full, the
command wilt be NAKed (FULL).

Load
Command: "LOAD_NORAD <sp> <"> <element set line 1> <c¢r> <element set
line 2> <">» [, <config>] [, <az_offset>] [, <el_offset>] [,
<time_offset>] [, <offset_op>]1L <ecw>] <cr>"
Where: Element set line 1 consists of the fellowing 69
characters (this is a fixed length, fixed format field):
LINENO = Line number {(a "1")
BLANK = An ASCI blank or space { <sp> )
SATNO = A B digit Satellite or object number.
CLASS = A classification character { U, C, S, ...}
BLANK = An ASCH blank or space { <sp> }
IDYR = International year designator; the last two digits of
the year
IDLNO = international launch designator; a three digit launch
number
IDPNO = International launch place; three characters.
BLANK = An ASCH blank or space ( <sp> }
EPYR = Epoch year; the last two digits of the year.
EPOCH = The epoch day and fractional day. The format is
HOCKXKHXXKKK,
BLANK An ASCIH blank or space { <sp> }

NDOTZ2 or BTERM The first time derivative of the mean motion or the
ballistic coefficient. The selection depends on the
ephemeris type. The format is + /- oooooox {10
total characters). This represents either
revolutions/day™2 or meter*2/kg.

An ASCI! blank or space { <sp> )

The second time derivative of the mean motion. The
formatis +/-x <. 2> XX <-2>XXO0r F /X<, XX < - X
The decimal is implied and is not part of the
command, The exponent sign (<->}is "+"or"-" or
<sp> (" "). This represents revolutions/day™3. This
parameter may be blank, which is interpreted as zero.

BLANK
NDDOTE
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BLANK
BSTAR or AGOM

BLANK
EPHTYP
BLANK
ELNO
CKSUM

Bonog

an

Element.set.line 2 consists of the following 89 characters {this is a fixed
length, fixed format field):

LINENO
BLANK
SATNO
BLANK
il

non

BLANK
NODE

1o

BLANK
EE

ion

BLANK
OMEGA

[

BLANK
MM

It

BLANK
NN

[

REVNO
CKSUM

The opticnal parameters are:

config =
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An ASCI blank or space { <sp> }

The BSTAR drag term or the radiation pressure
coeficient, depending upon the ephemeris type. The
format is + /-XXXX < - XX OF + /-XXXXX < - X of eight
characters. The exponent sign {<->}is "+" or ™"
or <sp> (" ")

An ASCH blank or space [ <sp> )

A single character for the ephemeris type.

An ASCII blank or space { <sp> }

A four digit element number.

A single digit checksum module 10 for numbers and
a "-" is equivalentto a "1".

Line number (a "2")

An ASCH blank or space { <sp> )

A B digit Satellite or object number,

An ASCH blank or space [ <sp> )

The inclination in degrees. The format is XXX XXXX OF
8 total characters.

An ASCH blank or space { <sp> }

The right ascension of the ascending node in degrees.
The format is xxx.xxxx or 8 total characters,

An ASCI blank or space ( <sp> )}

The eccentricity with an assumed decimal point of the
form <. 3 200000KK .

An ASCI blank or space { <sp> )

The argument of Perigee in degrees. The format is
wxx.xxxx or 8 total characters.

An ASCII blank or space { <sp> )

The mean anomaly in degrees of the form Xxx, Xxxx or
8 total characters '

An ASCH blank or space [ <sp>}

The mean motion in revolutions/day of the form
XX XXXXNXXX OoF 11 total characters.

The five digit revolution number at the epoch.

A single digit checksum modute 10 for numbers and
a "-"is equivalent to a "1".

A value of O to 10 for the configuration. If this value
is omitted and a matching set is found, the
configuration of the existing set is used. A setting of
0 insures that the system config is not changed upon
entry of NORAD mode.
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az_offset = The stored azimuth offset in degrees (+/-20.000}, Where: . = \ - .
el offset _ The stored elevation offset in degrees ( +/-20.000). re: object The five digit object number of the element set. The range
A ) : is 00000 to 99999,
= time_offset = The time offset, in seconds (+/- 60.0). x|
cw = The initial cable wrap of the trajectory. If omitted, Response: “<ack> <cr> <If>"
© shortest path is selected. The choices are "C" for
2 clockwise, "W™ for counterclockwise, and "3” for by Example Command: "NORADD <sp> 34567 <cr>"
a shortest path. e
o offset_op = A O selects NORAD operation such that the NORAD L1 1333 NORAD Element Set Lis
(=] i
= offsets are cleared upon exit of the mode. A 1 g
5 selects operation such that the offsets are saved upon L The station computer is allowed to recall a list of the NORAD Element Sets in the OCU.
@ exit of the NORAD mode. &
Command: "LNORAD <cr>"
& | Load 85 . om . N . "
2 Response: "<ack> <cr» <Hs>" =] Response: ™<object1> , <object2> , ... <objeciN> <ecr> <if>
8 Recall % Where: objectli] = The five digit object number of the elerment set.
Command: "LOAD NORAD? <sp> <object> <cr>" 0. Thg range is 00000 to 999299' Tﬁere are up to_120
? - QO object numbers and they will be listed in numerical
_— ; s b 2 order.
Where: object = The five digit object number of the element set. The range
is O o 98993, 5 13.3.4 NORAD Offset Load/Recall
Recall . . ) . | The station computer is allowed to change {when in control of the OCU and when the
Response: <"> <element set line 1> <or> <element set line 2> <"> , : OCU is In contrel of the antenna) NORAD offsets in the OCU. The offset loading feature is
<config> , <az_offset> , <el offset> , <tme_offset> , <cw> : inhibited by the OCU during active steptracking, active monopulse or scanning (ACTIVELY
<or> <if> " TRACKING, or ACTIVELY SCANNING). The recall command is valid regardiess of the
- ~ =p control status, A NORAD mode must be active, and the offsets for the element set in use [of=
Example Load (spaces are significant inside the <" > marks): : are loaded or recalled.
"LOAD_NORAD <sp> <">1 88883U 80275.98708465 .00073094 . Load )
13844°3 66816-4 0 B7 <cr> 2 88888 72.8435 115.9689 0086731 52.6988 X Command: “NJO(_& <sp> [<az_inc>}{, <elinc>]I[, <time_inc>] <cr>"
110.5714 16.05824518 1067<"> , 1, 3.964, 4,567, 20.0, C <cr>"
Where: az_inc =  The azimuth increment in degrees (+/-20.000).
Example Recall {spaces are significant inside the <"> marks): el_inc = The elevation increment in degrees { +/-20.000).
time_inc = The time increment in seconds {+60.0}.
"<">1 BB8R8U 80275.9870846%5 .00073084 13844-3 6681640 37 . - .
<cr> 2 88888 72.8435 115.9689 0086731 52.6988 110.5714 16.058245618 Example Response: <ack> <er> <if>
1057<"> ,1,3.964, 4567, 20.0,0,C <cr> <lf>" Recall
. L ? "
If data recall response: "<NAK> <sp> <NOD> <er> <if>" Command: "NOFFSET? <er>
. , <el offset> , <ti > < "
13.3.2 NORAD Element Set Delete Response <az_offset> el_offset time_offset cr> <lf>
. - . Where: az_offset =  The azimuth offset in degrees (+/-20.000).
The station computer is allowed to delete {when in contro! of the OCU and when the OCU ol offset = The elevation offset in degrees {+/-20.000).
is in control of the antenna) NORAD Element Sets in the OCU. if a NORAD mode is active, time offset = The time offset in seconds (+60.0).
the efement set in use may not be deleted. -
Example Response: 10,789, -13.000 , -30:53 <cr> <If>"
Command: "NORADD <sp> <object> <cr>"
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14.0 BEAM WAVEGUIDE MONOPULSE GPTION COMMANDS

14.1 FUNDAMENTAL MODE COMMANDS

There are no fundamental mode commands for this option.

14.2 ENHANCED MODE COMMANDS

There are no enhanced mode commands for this option,

14.3 PARAMETER COMMANDS
14.3.1% Beam Waveguide Monopulse RE Parameters Load/Recall

‘The station computer is aliowed.to load {when in control of the OCU and when the OCU is
in control of the antenna} and recall {always) in the OCU. This command is applicable only
‘for heam waveguide antennas.

Load

Command: "MBW <sp> <N> , <el_ref> , <az_ref> <ecr>"

Recall

Command: "MBW? <sp> <N> <cr>"

Load

Response: "<ack> <or> <If>" il

Recall

Response: "<el ref> , <az ref> <cr> <If>"

Where: N = The RF parameters number from 1 to 10.

el_ref = The elevation angle at which the monopulse RF
chain is correctly phased (-5.000 to 95.000).
az_ref = The azimuth angle at which the monopulse RF chain

is correctly phased (0.0 10 359.999}. NOTE: for
beam waveguide antennas, the phase shifter angles
in the monopulse load/recall command are correct
at the location defined by {az_ref, el_ref, pol_ref).

Example

Response: "39.567 , 178.497 <cr> <i>"

15.0 SPIRAL SCAN_OPTION COMMANDS
15.19 FUNDAMENTAE MODE COMMANDS

There are no fundamental mode comrmands for this option.
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15.2 ENHANCED MODE COMMANDS
15.2.1 Spiral Scan Mo

The OCU operation will begin Spiral Scan mode operation in conjunction with the current
fundamental mode in response to this command. This operation affects anly the Az/El
{HA/DAC) axes. If the station computer is not in control of the OCU, the OCU will refect
this command. If this OCU is not In control of the antenna, the OCU will reject this
command. This command is accepted as shown in table 15.2.1-1 below. The first
column shows the fundamental mode at the time the enhanced mode command is
received. The second column shows the mode after the enhanced mode command is -
processed, and the third column shows the resulting enhanced mode. The acceptance of
enhanced modes is also a function of the existing enhanced mode. Table 15.2.1-2 shows
the initial enhanced mode {at the time of the new enhanced mode command} in column

one with the resulting mode in column two.
Command: "SPIR [<sp> <N>} <cr>"
Response: "<ack> <cr> <if>"
Where: N = A value of 1 to 11. Values of 1 to 10 are manual

parameter sets, The automatic scan parameter selection is
the number of manual sets +1, or 11. Scan will occur on
the automatic data set if this parameter is omitted.

initial Fundamental Mode | Resulting Fundamental Mode Enhanced Mode

Stop Position Hold Spiral Scan
Memory Track Memory Track Spiral Scan
Preset Pos Preset Pos Spiral Scan
Manual Rate Manual Rate Nong, Not Allowed
Manual Pos Manual Pos None, Not Allowed
Optrack Optrack None, Not Allowed
INTELSAT INTELSAT Spiral Scan

None, Not AHowed
None, Not Aliowed
Mone, Not Allowed

Geo Designate Geo Designate

Geo Preset
Maintenance
Position Designate

Geo Praset

Maintenance

Position Designate Spiral Scan

Stow Stow None, Not Allowed
Program Table Track Program Table Track Spiral Scan
Star Track Star Track Spiral Scan
NORAD Track NORAD Track Spiral Scan

Table 15.2.1-1, Spiral Scan Mode Command Response
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| Initial Enhanced Modea Command Result
None Spiral Scan Accepted
Box Scan NAIK
Raster Scan NAK
Geo Scan NAK
Steptrack NAK
Monopulse NAK
Spiral Scan NAK
Table 15.2.1-2, Spiral Scan Command Response
15.3 PARAMETER COMMANDS
15.3.1 Spiral Scan Parameters Load/Recall

The station computer is allowed to lead (when the station computer in control of the OCU and
when the OCU is in controf of the antenna} and recall (always) the spiral scan parameters.
Changing the scan parameters in use will cause the scan to restart.

Load

Auto

Command:
<name> <

toad
Manual
Commandg;

"SSM  <sp> <N> |,

"] <er>"

<scan radius> ] ,

"SSA <sp> [<scan_radius> ], <scan_choice> , <scan_type>{, <" >

<scan_choice> ,

<scan_type> [, <scan_sep>]l, <lock_time>][, <> <name> <">]

<cr>"
Recall
Auto
Command;
Recall
Manuai
Command:
Load Response:

Recall Response, Auto:

"SSAY? <gr>"

"SEM? <sp> <N> <cr>"
"<ack> <cr> <lf>"

"<scan_radius> , <scan_choice> , <scan_type> , <

<name> <> <cr> <lf>"
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Recall Response, Manual:

Where: N
scan_radius

scan_choice

scan_type

scan_sep

lock_time

name

"< scan_radius> , <scan_choice> , <scan_type>
, <scan_sep>

<" >

Example Response to Manual Recall:
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. <Iock_t1me> , <"> <name>

<gor> <H>"

The number of the manual
parameter set, N may be 1 to 10,
The maximum radius of the spiral scan in
degrees {0.001 to 20.000).

A "0" forces the scan to stop upon detecting
an adequate tracking signal. A "1" indicates
that the scan will end upon completing a full
scan pattern, The antenna will then return to
the highest signal leve! detected during the
scan.

A ™" to allow scanning only upon the first
occurrence of a low signal. This normally
occurs during the target acquisition. A "27
selects scan every time a low signal occurs,
The separation in dB between scans (0.07 to
5.000).

The time required for the RF to recognize @
signal used to scan. (0.1 to 20.000 second).
This is meaningful only for DC systems and
should be omitted in commands for AC
systems.

Alphanumeric name assigned 1o the scan. This
can be 1 to 20 characters.

spiral scan

"11.400,1,2,1.100, 1,000, <"> SMALL
SCAN <"> <cr>» <lf>"
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