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This technical manual describes the basic organi-
zation and procedures for organizational-level oper-
ation and maintenance of the CN-1695/WSN-7(V),
CN-1696/WSN-7(V), and CN-1697/WSN-7(V) Iner-
tial Navigation Systems. The purpose of this man-
ual is for the training of and use by personnel re-
sponsible for the operation and maintenance of the
AN/WSN-7(V).

This technical manual replaces TMIN S9427-AN-
MMO-010/WSN-7 Revision 1 with Changes A and
B. This manual changes the location of inertial
navigation theory to Chapter 3; incorporates de-
tailed information on external interface devices;
incorporates significant changes to the format of
Scheduled Maintenance, Troubleshooting, and Cor-
rective Maintenance procedures; and revises and
updates Chapter 7 parts list tables and associated
illustrations.

The manual is a standard eight-chapter technical
manual. It is printed in 11"x17” flat format with no
foldouts and four columns per page. Tables and
illustrations are at the end of each chapter, and
display shots in Chapter 2 are provided, where
necessary, without figure numbers.

This is an Extensible Mark-Up Language (XML) doc-
ument provided for printing in a Portable Document
Format® (PDF®) file. If users are viewing the elec-
tronic version of this manual, they can navigate to a
specific figure, table, or paragraph using the PDF-

FOREWORD

generated bookmarks and/or the links located within
the textual content that appear highlighted in red.
If users are viewing a paper copy of this manual,
the links will appear as bold-face text. Additionally,
bold text is used to indicate switch positions, keypad
controls, screen displays, and reference designator
numbers.

Ships, training activities, supply points, depots, naval
shipyards, and Supervisors of Shipbuilding are re-
quested to arrange for the maximum practical use
and evaluation of NAVSEA technical manuals. All er-
rors, omissions, discrepancies, and suggestions for
improvement to NAVSEA technical manuals shall be
reported as follows:

+ URGENT Deficiencies: Report urgent deficiencies
to Naval Systems Data Support Activity (NSDSA)
by one of the following:

o Priority naval message (Joint Message form,
DD Form 173). Direct the message to
Plain Language Address (PLAD): NAVSUR-
FWARCENDIV NSDSA PORT HUENEME
CA/CODE 310 TMDERS.

o Via the NSDSA Web site at:

bttps://www.ns-
dsa2.phdnswc.navy.mil/tmder/tmder.asp

o Via Technical Manual Deficiency/Evaluation Re-
ports (TMDERSs) found in the Deficiency Mod-

ule of Technical Data Management Information
System (TDMIS).

* ROUTINE Concerns: Report routine technical
manual concerns by one of the following:

o Complete paper/Web Technical Manual
Deficiency/Evaluation Report (TMDER),
NAVSEA/SPAWAR Form 4160/1 (currently

Rev 7-2003). If the proper revision of this form
cannot be obtained from the back of any ship
or system NAVSEA/SPAWAR technical manual
(including this manual), a copy must be requisi-
tioned. Attach a copy of the technical manual
titte page and marked-up pages (if available) to
the TMDER. Mail to:

Commander

Code 310, Bldg. 1388
NAVSURFWARCENDIV NSDSA
4363 Missile Way

Port Hueneme, CA 93043-4307

o Send telefax to Defense Switching Network
(DSN) 296-0726 or commercial (805) 228-0726

o Send e-mail to: tmder@phdnswc.navy.mil.

o Generate a TMDER from the NSDSA Web site
at:

dsa2.phdnswc.navy.mil/tmder.asp
o TDMIS users may submit TMDERS via the De-

ficiency Module of TDMIS. Attachments may be
uploaded in TDMIS.
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This technical manual is under the overall cog-
nizance and maintenance philosophy of an In-Ser-
vice Engineering Agent (ISEA) assigned to:

SPAWARSYSCEN Charleston

(Attn: Code J834)

Little Creek Naval Amphibious Base
2425 Stalwart Road, Bldg., 1558 Annex
Norfolk, VA 23521-3325

Any questions concerning the manual’s applicability,
content, distribution, or update should be directed
to the assigned ISEA for resolution, by one of the
following means:

« Write to the above address.

» Telephone DSN 253-7750, Ext. 228 or Commer-
cial (757) 462-7750, Ext. 228

. Telefax (757) 462-7657

+ Send e-mail to: keith.barrale@navy.mil.

PDF® is a registered trademark of Adobe Systems
Incorporated in the United States and/or other coun-
tries.
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GENERAL SAFETY INSTRUCTIONS.

This manual describes physical processes that may
cause injury or death to personnel, or damage to
equipment if not properly followed. This safety
summary includes general safety precautions and
instructions that must be understood and applied
during operation and maintenance to ensure per-
sonnel safety and protection of equipment. Before
performing any task, the DANGERs, WARNINGs,
CAUTIONSs, and NOTEs included in that task shall
be reviewed and understood. These safety proce-
dures supplement the procedures in OPNAVINST
5100.19 (Series) Navy Safety Precautions for Forces
Afloat.

DANGERS, WARNINGS, CAUTIONS, AND
NOTES.

DANGERS, WARNINGs, and CAUTIONs are used
in this manual to highlight operating or maintenance
procedures, practices, conditions, or statements
considered essential to protection of personnel
(DANGER, WARNING) or equipment (CAUTION).
Specific dangers, warnings, and cautions applying
to the AN/WSN-7(V) Inertial Navigation System are
summarized in Paragraph 1.1. These dangers,
warnings, and cautions are repeated elsewhere
in the manual following paragraph headings and
immediately preceding the text to which they apply.
DANGERs, WARNINGs, and CAUTIONs consist
of four parts: heading (DANGER, WARNING,
or CAUTION); a statement of the hazard; mini-
mum precautions; and possible result if disregarded.
NOTEs are used in this manual to highlight operating
or maintenance procedures, practices, conditions,
or statements that are not essential to protection
of personnel or equipment. NOTEs may precede

SAFETY SUMMARY

or follow the step or procedure, depending on the
information to be highlighted. The headings and
their definitions are as follows:

DANGER

Highlights an essential operating or main-
tenance procedure, practice, condition,
or statement which, if not strictly ob-
served, could result in immediate injury
to, or death of, personnel, or threaten the
primary mission of the ship.

WARNING

Highlights an essential operating or main-
tenance procedure, practice, condition,
or statement which, if not strictly adhered
to, could result in injury to, or death of,
personnel or long-term hazards.

CAUTION

Highlights an essential operating or main-
tenance procedure, practice, condition,
or statement which, if not strictly ob-
served, could result in damage to, or
destruction of, equipment, or loss of mis-
sion effectiveness.

SAFETY PRECAUTIONS.

The following safety precautions shall be observed
while performing procedures in this manual:

PERSONNEL SAFETY.

The Ring Laser Gyro Navigator (RLGN) in the
AN/WSN-7(V) Inertial Navigation System contains
voltages up to 120 VAC and 50 VDC; both voltage
types are dangerous. Always observe standard
safety practices and the following when working on
the equipment:

»  Personal Attire. Wear dry clothing. Never wear
rings or other jewelry.

«  Electrical Power Application. Do not work on
equipment with power applied. Disconnect
ship’s connectors and attach warning notices to
the appropriate ship’s power circuit breaker ON
switch and to the AN/WSN-7(V) RLGN.

»  Electrical Power Interrupting Devices. Do not
rely solely on switching devices to interrupt
power, since they can be defective. When in
doubt, measure the circuit with a voltmeter.

*  Troubleshooting Conditions. When trou-
bleshooting, avoid touching any surface that
can conduct electricity.

«  Capacitor Discharge. Discharge power circuit

capacitors using an approved shorting device
when working on circuits with more than 24
Volts (V).

*  Warning Signs. Observe warning signs on and

around the equipment being worked on and
those that appear in this manual.

S$9427-AN-OMP-010/WSN-7

DO NOT REPAIR OR ADJUST ALONE,

Under no circumstances should repair or adjustment
of energized equipment be attempted alone. The
immediate presence of someone capable of render-
ing aid is required. Before making adjustments, be
sure to protect against grounding. If possible, adjust-
ments should be made with one hand, while the other
hand is free and clear of equipment. Even when
power has been removed from equipment circuits,
dangerous potentials may still exist due to retention
of charges by capacitors. Circuits must be grounded
and all capacitors discharged before attempting re-
pairs.

TEST EQUIPMENT.

Make certain test equipment is in good condition. Ifa
test meter must be held, ground the case of the me-
ter before starting measurement; do not touch live
equipment or personnel working on live equipment
while holding a test meter. Some types of measur-
ing devices should not be grounded; these devices
should not be held when taking measurements.
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1.1 SAFETY PRECAUTIONS.

Normal precautions concerning electronic equipment
should be followed for installation, operation, main-
tenance, and troubleshooting for the AN/WSN-7(V)
Inertial Navigation System (INS). The safety sum-
mary located in the front matter of this technical man-
ual lists general precautions applicable to this equip-
ment.

1.1.1 AN/WSN-7 GENERAL SAFETY PRECAU-
TIONS. When working on the AN/WSN-7 INS,
observe the following safety precautions specific to
the equipment:

+ Exposed Relays and Contacts. The INS contains
exposed relays and contacts which can carry
deadly current. Use care when working inside
the Electronic Control Unit (ECU) with the system
energized.

- Batteries. The INS batteries are designed to sup-
ply power to the system if ship’s power to the sys-
tem is lost. To remove battery power from the sys-
tem, turn off and unplug both batteries.

* Inertial Measuring Unit. The Inertial Measuring
Unit (IMU) produces high voltage during normal
operation. Do not perform maintenance on the
IMU while it is energized.

+ Heavy Components. Some components of the
INS, including the batteries and IMUs, are heavy
and can cause injury if they are lifted or carried
improperly. Use additional personnel and/or me-
chanical aids to remove or install these compo-
nents.

1.1.2 DANGERS, WARNINGS, AND CAUTIONS.
The following DANGERSs appear in the text of this
manual and are repeated here for emphasis:

DANGER

The Processor Cabinet Assembly has
115 VAC power present at circuit break-
ers on the cabinet door and at relays
mounted in the cabinet even when the
SYSTEM POWER switch is turned Off.

CHAPTER 1
GENERAL INFORMATION AND SAFETY PRECAUTIONS

DANGER

When troubleshooting, do not touch
any live or exposed circuits inside the
AN/WSN-7(V). 115 VAC and deadly cur-
rent are present until power input to the
RLGN is removed.

DANGER

When performing corrective mainte-
nance, ensure that all ship’s power to the
AN/WSN-7(V) is turned off and tagged
out in accordance with ship’s instructions.

The following WARNINGs appear in the text of this
manual and are repeated here for emphasis:

WARNING

The test menu prompts the operator to
disconnect the cable from the jack on the
Inverter Assembly and then press the
ENTER key to initiate the test. 115 VAC,
400 Hz is present at this connector. Use
care when disconnecting and reconnect-
ing the cable.

WARNING

The cables that carry ship’s AC power
and synchro reference are attached di-
rectly to jacks J1 and J2 on the outside
back of the AN/WSN-7(V) cabinet.

WARNING

When Display Assembly (1A1A10) is re-
moved, the processor cabinet door lock-
ing arm must be removed, allowing un-
restricted door movement. This could
become a dangerous condition in heavy
seas. When the bracket is removed, the
cabinet door should be tied down to re-
strict movement.

WARNING

The IMU weighs 162 Ibs (73 kg). Two
persons are required to remove the IMU
from its cabinet and place it for servicing
or shipment.

WARNING

The Battery Assembly (1A1A5) weighs
58.2 Ibs (26.4 kg). To prevent injury to
personnel or damage to equipment, two
persons are required to remove or install
it. The handle on the front of the Battery
Assembly is intended to be used only for
sliding the assembly into or out of the cab-
inet. Do not lift or carry the assembly by
this handle.

WARNING

The Power Supply Assembly (1A1A6)
weighs approximately 51 Ibs (23 kg). To
prevent injury to personnel or damage to
equipment, two persons are required to
remove or install it.

S$9427-AN-OMP-010/WSN-7

WARNING

The IMU weighs 162 Ibs (73 kg). Two per-
sons are required to install this assem-
bly in the cabinet. Be sure that the inner
gimbal is rotated parallel to the outer gim-
bal frame to prevent the outer synchro or
torquer motor from hitting the top of the
cabinet during installation. Do not slide
the IMU directly into the cabinet from the
floor. Lift the assembly until the bottom of
the mounting plate is even with the base
of the cabinet and slide it into position.

The following CAUTIONs appear in the text of this
manual and are repeated here for emphasis:

CAUTION

If PDIG is used as the sensor and de-
grades beyond a Figure of Merit (FM)-03,
then the performance monitoring function
will be disabled.

CAUTION

Forcing an incorrect reset will introduce
a position error proportional to the reset
error. This position error will propagate
through the undamped Earth loop into po-
sition and attitude errors. Large position
or attitude errors may cause the vertical
loops to undamp and oscillate over a pe-
riod of 84 minutes due to velocity errors.

1-1
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CAUTION

Depending on the review mode selected,
a rejected fix may be entered by the op-
erator. These functions allow the opera-
tor to force the acceptance of a good fix
to correct system errors. This is useful
if a fix is rejected as a result of errors in
the system’s estimate of position. Care
should be taken when manually entering
or accepting a fix that has been rejected.
Acceptance of an unreasonable fix intro-
duces position errors and will cause cal-
culations of position and velocity to di-
verge.

CAUTION

The RLGN will reject the manual fix if the
reset exceeds the error limits described
in Paragraph 2.3.4.5. Care must be
taken when manually accepting a fix that
has been rejected by the RLGN. Forc-
ing acceptance of an unreasonable fix
introduces position errors and will cause
the system calculations of position and
velocity to diverge.

CAUTION

In either of these fix error estimate op-
tions, the Sigma values must reflect the
true position fix accuracy. Assigning a
large Sigma to an accurate fix will not dis-
turb the INS, but the reset will have only
a small correction on the system. On the
other hand, assigning a small Sigma to an
inaccurate fix will disturb the system and
result in position and velocity divergence.

CAUTION

Forced acceptance of correct position fix
data over a period of time will restore the
INS to full navigation data accuracy; how-
ever, forced acceptance of incorrect posi-
tion fix data will quickly degrade naviga-
tion performance. It may be necessary to
realign the INS to restore navigation ac-
curacy if acceptance of an invalid position
fix has been force-accepted.
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CAUTION

Do not leave Battery Assembly (1A1A5)
off charge for extended periods of time.
If the AN/WSN-7(V) is scheduled to be
turned off for more than 30 days, dis-
connect Battery Assembly (1A1A5) and
check the open circuit voltage monthly
until the AN/WSN-7(V) is placed back in
operation. Recharge the battery prior to
installing it back into the AN/WSN-7(V)
from an auxiliary source if its open circuit
voltage drops below 28.5 volts.

CAUTION

Fully charge the Battery Assembly
(1A1A5) prior to placing it in storage
to successfully hold a charge until the
first maintenance recharge.

CAUTION

After the Battery Assembly (1A1A5)
connector is reconnected, perform Test
Mode Turn-On procedure, then restore
RLGN Configuration Parameters.

CAUTION

Do not perform the Battery Assembly
(1A1A5) operational check after the sys-
tem has settled and is in use for naviga-
tion. This test should be scheduled to be
performed at dockside and at the begin-
ning of system operation or calibration.
Excessive battery discharge during this
test can result in unexpected shutdown
of the system and loss of the calibration
data stored in the battery-backed RAM,
requiring 72 hours to achieve Navigate
mode again.

CAUTION

Do not completely discharge Battery As-
sembly (1A1A5) during the periodic bat-
tery operational check. Complete battery
discharge will cause the AN/WSN-7(V) to
shut down, and calibration data in bat-
tery-backed RAM will be lost.

CAUTION

After KF Reinit has been selected, do
not turn the system off until the 72-hour
calibration period has completed and the
system enters the NAVIGATE mode, as
indicated by the word NAVIGATE in the
upper left corner of the DISPLAY. If the
system is turned off before the 72-hour
calibration has completed, the system will
restart the calibration from the beginning
and will require an additional 72 hours be-
fore it will enter NAVIGATE after power is
again restored.

CAUTION

Do not perform this test unless problems
are suspected in Nav Processor CCA
(1A1A13). Performing this test causes
the configuration parameters stored in
battery-backed RAM on CCA (1A1A13)
to be erased. After the test is performed,
battery-backed RAM must be reloaded
from EEPROM (KENV) on Status and
Command CCA (1A1A15) and a 72-hour
settle period is required to reestablish
accuracy.

CAUTION

If the NTDS Type E Assembly is re-
placed, use care not to bend the coax
cables (T968912) excessively or damage
the connectors on the NTDS CCA.

CAUTION

If the battery cells in Battery Assembly
(1A1AD5) are shorted to the battery chas-
sis, replace the Battery Assembly before
replacing Battery Charger (1A1A7). Fail-
ure to do so will damage the replacement
Battery Charger.

{,J cauTion

CCAs contain parts sensitive to damage
by electrostatic discharge (ESD). Use
ESD precautions when touching, remov-
ing, storing, or inserting any CCA.

CAUTION

Configuration data changes are not
saved in EEPROM (KENV) on Status
and Command CCA (1A1A15) nor bat-
tery-backed RAM on Nav Processor CCA
(1A1A13) until the Store function is com-
plete. Configuration data updates can
be aborted by repeated pressing of the
<CLEAR> key.

CAUTION

The jacks for fiber optic connectors are
extremely fragile. Be careful not to over-
tighten the connector, or damage to the
jack may occur.

CAUTION

Wedge locks provide a thermal path from
the board to the heat sink. If the wedge
locks are not tightened, then a loose
board may rattle and may also develop
hot spots that can reduce reliability.

{,J cauTion

The AN/WSN-7(V) Ring Laser Gyro
Navigator (RLGN) contains Electrostatic
Discharge Sensitive (ESDS) devices on
various circuit cards and subassemblies.
These cards and subassemblies require
special care during handling and storage
when they are removed from the system.
As a precaution, wear a grounding strap
when performing maintenance, and fol-
low all standard practices applicable to
testing, handling, and storage of ESDS
devices whenever any subassembly is
removed from the system.

CAUTION

Do not force the CCA to seat into its
backplane assembly connector; forcing
the CCA may bend or break the CCA’s
connector pins and cause the system to
fail.



CAUTION

Prevent damage to the PROMs during
extraction and installation by using a
PROM chip extractor.

CAUTION

Ensure switch S1 on Battery Assembly
(1A1AS5) is set to OFF before connecting
harness connector plug P5 to jack A5J1
on Battery Assembly.

{,J cauTion

Panel Interface Assembly (1A1A10A2)
contains parts sensitive to damage by
electrostatic discharge (ESD). Use ESD
precautions when touching, removing,
storing, or inserting parts sensitive to
damage by ESD.

CAUTION

An electromagnetic interference (EMI)
shielding gasket is installed between the
EMI window bezel and the outside sur-
face of the door. Use care during removal
and replacement of the bezel to prevent
damage to the EMI gasket. If the gasket
becomes torn, it must be replaced with a
new gasket.

CAUTION

An EMI shielding gasket is installed be-
tween the Data Entry Keyboard and the
outside surface of the door. Use care
during removal and replacement of the
Data Entry Keyboard to prevent damage
to the EMI gasket. If the gasket becomes
torn, it must be replaced with a new gas-
ket. Be sure that gasket is positioned cor-
rectly when installing the Data Entry Key-
board. Incorrect positioning of the gas-
ket will short the printed wiring on the
CCA and cause improper operation of
Keyboard functions.

CAUTION

The lower surface of the IMU mounting
plate and the upper surface of the cabi-
net mounting plate contain precision-ma-
chined surfaces that are used to support
and align the IMU in the cabinet. When
removing and replacing the IMU in the
cabinet, use care not to damage these
surfaces. When the IMU is removed from
the cabinet, place the IMU on a smooth,
4 ft. x 4 ft. sheet of clean plywood or
two layers of heavy cardboard to prevent
scratching of the mounting surfaces on
the bottom side of the unit.

CAUTION

Itis important to maintain a correct record
of configuration data, so the System
Configuration Menu can be reinitialized
if stored data is lost. Immediately af-
ter installing a new IMU and associated
PROMs, read the new cabinet-mounting
alignment values and record them on the
Installation Data Record Sheet retained
with the INS. These misalignments are
specific for the new IMU. Use of the previ-
ous IMU’s misalignment values will result
in alignment errors being introduced into
the system.

L)

{,J cauTion

Gyros are susceptible to ESD damage if
contact is made with pins of jacks A12J1,
A12J2, A13J1, or A13J2. Cover these
jacks with ESD-approved protective caps
any time they are exposed.

CAUTION

Be sure that the inner gimbal is rotated
parallel to the outer gimbal frame to pre-
vent the inner synchro or torquer motor
from hitting the top of the cabinet during
removal. Do not slide the IMU directly out
of the cabinet onto the floor. Slide the
IMU out far enough for access, then lift
the assembly and place it onto a clean
smooth surface.

CAUTION

When removing, replacing, or storing the
shield during maintenance, ensure that
the shield components are not dented
or bent. Dropping or striking a shield
segment can result in degradation of
the magnetic shielding characteristics of
the metal. Damage to the shield could
result in improper fit, causing balance
and acoustic noise problems, as well as
degradation of the magnetic shielding
properties.

CAUTION

During removal or replacement of the
magnetic shield, use caution when ro-
tating the Sensor Block with partially
assembled segments to prevent the
edge of a segment from capturing and
damaging the slip ring harnesses routed
inside the inner gimbal frame.

CAUTION

Use a standard Allen-head wrench. Use
of a ball-end Allen-head wrench could
cause damage to the screw.

CAUTION

The screws used to align the mounting
plate in the cabinet base are made of ny-
lon. These screws should be tightened
just sufficiently to ensure firm contact be-
tween the machined alignment surfaces
(5 to 7 in-lbs). Excessive tightening of
these screws may cause them to break.

CAUTION

Use care during the removal and replace-
ment of High Voltage Power Supply As-
sembly (1A2A1A1A4). Misalignment of
the IMU in the isolators can occur if care
is not taken. A 72-hour alignment/calibra-
tion should be performed following the re-
moval and replacement of the High Volt-
age Power Supply to compensate for IMU
misalignment.
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{,J cauTion

Ring Laser Gyros are ESDS devices.
Handle in accordance with ESD proce-
dures. Gyros are shock sensitive. Use
great care when handling and storing

gyros.
(\

\,J CAUTION

The surfaces on Sensor Block Assembly
(1A2A1A1A9) for mounting the RLGs
and accelerometers, as well as the
mounting surfaces of the gyros and
accelerometers, are precision-machined
surfaces. Be careful not to damage these
surfaces when performing repairs. Place
gyros and accelerometers in a protective
ESD bag and store these subassemblies
in a safe place to prevent them from
being damaged while they are removed
from the system.

CAUTION

The attachment screws on each Ring
Laser Gyro (RLG) should be evenly
tightened to approximately the specified
torque. Since the torque recommen-
dations primarily ensure that screws
are sufficiently tightened without being
stressed or broken by over tightening,
and since some mounting screws are
inaccessible using some torque measur-
ing devices, it is acceptable to tighten
these screws based on the feel of effort
required to tighten the screw.

{,J cauTion

Accidentally touching the bare pins of
receptacle J1 on the RLG may result
in the failure of its internal electronics.
Therefore, after disconnecting P1 from
the RLG, it is good practice to cover J1
with the electrostatic protective cover
removed from the new device being
installed. Reuse the same packaging
materials that came with the new RLG to
return the defective RLG for repair. Han-
dle in accordance with ESD procedures.
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CAUTION

Loosen each gyro receptacle connector
retaining screw alternately to prevent the
screws from stripping and the connector
from breaking.

CAUTION

To prevent the connector from breaking,
do not attempt to torque the gyro recepta-
cle connector retaining screws after they
are fully seated against the gyro connec-
tor.

CAUTION

Tighten each gyro receptacle connector-
retaining screw alternately to prevent the
screws from stripping and the connector
from breaking.

CAUTION

If more than one accelerometer is re-
moved during maintenance and will be
reinstalled, record the serial number of
the accelerometer and match it with its
mounting location. Be sure to replace
each accelerometer in its original mount-
ing location and orientation on Sensor
Block Assembly (1A2A1A1A9) during
reassembly. Accelerometer connectors
are not keyed. Attach a temporary label
to each accelerometer cable harness
plug to identify its correct jack. Use care
to connect plug on each accelerometer
cable to the corresponding marked jack
mounted on Sensor Block Assembly.

CAUTION

Use care when cutting cable ties so that
wires are not damaged.

CAUTION

To prevent damage to the alignment sur-
faces on the bottom of the IMU mounting
plate when the IMU is removed from the
packing crate, keep the IMU mounted to
the plywood shipping base prior to instal-
lation in the Measurement Cabinet As-
sembly.

CAUTION

The RLGN cabinet without the IMU in-
stalled, weighs approximately 675 Ibs.
(306 kg). Use proper rated hoisting
equipment when installing the cabinet.
To prevent damage to the surface of
the mounting foundation or mounting
surfaces on the bottom of the cabinet,
do not attempt to slide the cabinet on
the mounting foundation without lifting
the cabinet. Be sure that the cabinet is
positioned on the mounting foundation
in correct orientation prior to removal of
hoisting rig.

CAUTION

The lower surface of the IMU mounting
plate and the upper surface of the cabi-
net mounting plate contain precision-ma-
chined surfaces, which are used to sup-
port and align the IMU in the cabinet.
When installing the IMU in the cabinet,
use care not to damage these surfaces.

CAUTION

Always: Review, record, and save mis-
alignment values immediately after in-
stalling a new IMU with associated
PROMSs; record misalignment values to
the INS Installation Data Record Sheets
where the IMU is installed; use the IMU
specific values recorded on the Installa-
tion Data Record Sheet to reinitialize the
System Configuration menu after loss of
stored data.

CAUTION

No welding or welding cables are permit-
ted within three feet of the IMU.

CAUTION

If Fault 115 is indicated, the system
should not be left on for more than 30
minutes as this may result in the HVPS
overheating.

1.2 INTRODUCTION.

The AN/WSN-7(V) Ring Laser Gyro Navigator
(RLGN) (Figure 1-1) is part of the AN/WSN-7(V)
INS. Each RLGN is a self-contained unit that em-
ploys an Inertial Measuring Unit (IMU) using three
single-axis Ring Laser Gyros (RLGs) and three ac-
celerometers as the inertial reference to determine
ship’s position, velocity, heading, roll and pitch.
The system continuously accepts ship’s speed
information from a speed log and/or Global Position-
ing System (GPS), and periodically accepts ship’s
position information from an external navigation ref-
erence (GPS), manually via a keypad and display on
the RLGN control panels, or from the IP-1747/\WWSN
Control Display Unit (CDU).

As shown in Figure 1-2, sheet 1 and Figure 1-2,
sheet 2, each RLGN is part of a dual system that pro-
vides ship’s heading, log speed and distance, ship’s
velocities, pitch, roll, attitude rates, position and time
data to other ship’s systems and indicators. The
AN/WSN-7(V) INS comprises two single-enclosure
AN/WSN-7(V) RLGNs and a single IP-1747/WSN
CDU, supported by a GPS Navigator interface and
a Speed Log data interface. Only the RLGN and the
power and signal interface to the RLGN are covered
in this technical manual. The IP-1747/WSN is Unit 4
of the RLGN, but it has a separate technical manual.
Refer to appropriate technical manuals for details on
installation, operation, and maintenance of the CDU,
GPS, Doppler Sonar Velocity Log (DSVL), and other
support equipment. (See Table 1-6.)

1.2.1 GENERAL EQUIPMENT FUNCTION. Table
1-1 lists the major design and physical characteris-
tics of the AN/WSN-7(V) RLGN. The RLGN requires
external ship’s speed input and periodic input of posi-
tion data. The RLGN uses ship’s log speed or veloc-
ities obtained from a GPS or DSVL to provide damp-
ing of vertical gyro loops. Position data from a GPS
is used to calibrate gyro drifts and to provide position
resets to the inertial navigation function. The inertial
reference, speed, and filtered position reset data are
processed to generate continuous and accurate po-
sition and velocity data in addition to heading, roll,
and pitch reference. The RLGN transfers data to

and from Battle Force Tactical Trainer (BFTT) equip-
ment via the Asynchronous Transfer Mode (ATM) in-
terface.

1.2.2 NORMAL OPERATION. The RLGN is de-
signed to operate automatically after application
of power and acceptance of the first position reset
and requires minimum operator intervention during
normal operation. A 6-line, 40-character display
and 28-key keypad provide display and operating
controls for selection of a wide range of functions.
These functions can be accessed for monitoring
and modifying operating parameters, for evaluating
system performance, and for selecting test and
calibration modes.

1.2.3 TEST FEATURES. A Built-In Test (BIT) func-
tion incorporating both hardware and software tests
continuously monitors operation and periodically
performs self-tests to determine the integrity of the
AN/WSN-7(V) RLGN and its inputs/outputs. Faults
are automatically announced, and fault codes that
indicate the type of fault detected are displayed on
the local/remote control panels.

1.2.4 POWER. In the configuration described in
this technical manual, the RLGN requires 115 Volts,
Alternating Current (VAC), 60 Hertz (Hz), 3 phase
power and 115 VAC, 400 Hz, single-phase synchro
reference. An internal battery and inverter provide
emergency power for operation with digital output
and limited synchro outputs (vital heading and syn-
chro velocities) for approximately 30 minutes in the
event of failure of the system power.

1.3 AN/WSN-7(V) CONFIGURATIONS AND IN-
TERFACES.

1.3.1 CONFIGURATIONS. The AN/WSN-7(V) INS
is available in three configurations. CN-1695/WSN-
7(V) is installed on selected surface combatants.
CN-1696/WSN-7(V) is installed on selected cruis-
ers and LHA-1 class ships. CN-1697/WSN-7(V) is
installed on aircraft carriers and LHD-1 class ships.

1.3.2 EXTERNAL DATA INTERFACES. The basic
external data interface to each RLGN consists of
Naval Tactical Data System (NTDS) Standard Type
A parallel slow, NTDS Standard Type D high level se-
rial, and Type E low level serial interfaces. These in-
terfaces are Circuit Card Assemblies (CCAs) located
in the Input/Output (1/0) Card Rack Assembly. The
combat systems suite or aircraft alignment aboard
the ship on which the RLGN system is installed de-
termines the specific configuration of NTDS interface
circuit cards.
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NTDS Type A 3 ea

NTDS Type D 1 ea

NTDS Type E 4 ea
CN-1696/WSN-7(V)

NTDS Type A 5 ea

NTDS Type D 1 ea

NTDS Type E 2 ea
CN-1697/WSN-7(V)

NTDS Type A 7 ea

NTDS Type E 1 ea

The basic external data interface also consists of
a 1-pulse per second timing interface, which pro-
vides time synchronization in a dual-system config-
uration; an RS-422 serial data interface, which ex-
changes position, velocity, and status information in
a dual-system configuration; an RS-422 interface to
an external CDU; and an ATM interface to Exter-
nal Local Area Network (LAN). Heading, roll, pitch,
north-south velocity, east-west velocity and total ve-
locity are output as analog (synchro) data. Synchro
amplifiers are provided for the heading, roll and pitch
outputs. Table 1-2 outlines the serial interface and
data message characteristics. Table 1-3 lists the
synchro output characteristics and defines the syn-
chro reference requirements.

1.4 UNITS AND ASSEMBLIES.

As shown in Figure 1-1, the RLGN Cabinet consists
of an upper Cabinet Assembly and a lower Mea-
surement Cabinet Assembly, which are separated
by a heat shield. The upper cabinet houses power
supplies, synchro amplifiers, and rack-mounted
circuit cards that contain the interface, control, and
data processing circuits. The lower cabinet contains
the IMU components. Table 1-4 lists the units and
assemblies that make up the AN/WSN-7(V) RLGN.
Some assemblies contain programmed devices.
Other assemblies are calibrated by installation of
an associated Programmable Read-Only Memory
(PROM), which contains calibration parameters that
are determined at factory test and are specific to
the assembly with which the PROM is supplied.
These assemblies are identified with a programmed
part number, which specifies the hardware with the
programmed configuration, and with a hardware part
number, which identifies only the hardware without
the programmed device. Normally, only the pro-
grammed part number is applicable for identifying

replaceable assemblies. The RLGN contains the
following functional elements:

. IMU (1A2A1)
. IMU support electronics

. Navigation (Nav) Processor (1A1A13), I/O Pro-
cessor (1A1A21), ATM Processor (1A1A4), and
interface electronics

. Power Supplies (1A1A6), (1A1A8) and Battery
(1A1A5) for emergency power generation

. Keypad (1A1A9) and Display Panel (1A1A10)
. IP-1747/WSN CDU

Consult the Allowance Parts List (APL) for the appro-
priate revision level of each assembly.

1.4.1 DSVL INTERFACE MODIFICATION. The
DSVL interface (part of RLGN Field Change 1) uses
I/O Channel No. 2 on Dual Panel Interface Circuit
Card Assembly (CCA) (1A1A14) (previously an
unused spare). This data I/O channel is wired from
I/O Backplane connector J9 to an added connector
1J23 on the back of the cabinet using an added
harness assembly T969380. 1/0 Central Processor
(1A1A21) and the Navigation Central Processor
(1A1A13) are replaced with a later part revision con-
taining software support for the DSVL data interface
function.

1.4.2 ATM INTERFACE MODIFICATION. (Part
of RLGN Field Change 1) The ATM interface as-
sembly consists of the ATM Processor Assembly
1A1A4A1A1 and the Peripheral Component Inter-
face (PCIl) Mezzanine 1A1A4A1A2. This data I/O
channel is cabled, using fiber optic cable, from the
front of the PCI Mezzanine to an added connector
1J22 on the back of the cabinet using harness as-
sembly (1ATW7).

1.5 INS INTERFACE SYSTEMS.

The AN/WSN-7(V) INS interfaces with numerous
ship systems using digital and analog communica-
tions.

Additional and hull-specific interface information is
available in the Combat Systems Technical Opera-
tion Manual (CSTOM) and Combat Systems Opera-
tional Sequencing System (CSOSS) and in Naviga-
tion (System) Operating Procedures (NOPs) for each
ship class. (See Table 1-6.)

1.5.1 AN/WSN-7(V) MASTER TO AN/WSN-7(V)
SLAVE. A synchronous interface occurs between

RLGNSs in an AN/WSN-7(V) navigation suite with two
RLGNs. This interface exchanges position, velocity
and status information between the RLGNs.

1.5.2 IP-1747/WSN CONTROL DISPLAY UNIT
(CDU). The CDU is the primary man-machine in-
terface to/from the RLGN. The CDU is part of the
AN/WSN-7 INS and is identified as Unit 4 of the
system. It can monitor and control the RLGNs from
a separate installation location from the RLGNSs.
This interface sends INS Super Channel data to
the CDU. Additionally, the Remote Control Display
Unit (RCDU) function, which simulates the display
and keypad for the RLGN, is displayed on the CDU
and enables remote operation of the RLGN from the
CDU. Although the CDU is part of the AN/WSN-7(V)
INS, operation and maintenance instructions for the
CDU are not contained in this technical manual.
(See Table 1-6 for information on the CDU technical
manual.)

1.6 TROUBLESHOOTING AND MAINTENANCE
CONCEPT.

The AN/WSN-7(V) RLGN is designed for ease of
maintenance through replacement of failed Lowest
(or Line) Replaceable Units (LRUs) with replace-
ments drawn from On-Board Repair Part (OBRP)
stock. All LRUs, including power supplies and circuit
boards, use plug and jack connectors for ease of re-
placement. The organizational level of maintenance
will use the self-contained capability of system BIT
and the diagnostic software program to identify faults
to the LRU. RLGN alignment and configuration data
are stored in Non-Volatile Random Access Memory
(NVRAM) and Electrically Erasable Programmable
Read-Only Memory (EEPROM). Calibration infor-
mation associated with the attitude and acceleration
sensors is stored in PROM chips, which allow main-
tenance to be performed on the RLGN without the
need for mechanical or electrical realignment after
repairs have been performed.

1.7 LIST OF APPLICABLE DOCUMENTS.

Table 1-6 provides a list of technical manuals and
specifications associated with the AN/WSN-7(V)
INS, but not supplied. These documents provide
operation, maintenance, and installation informa-
tion; Interface Design Specifications (IDSs), which
describe the various message types that can be
selected for data transfer between the RLGNs and
external equipment; and the NTDS digital interface
specifications, which describe timing, communica-
tion protocol, and transmission characteristics of the
NTDS 1/Os.
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Table 1-7 describes the document supplied with the
equipment.

1.8 EQUIPMENT AND ACCESSORIES.

Table 1-8 provides a list of equipment and acces-
sories supplied with the equipment. Table 1-9 pro-
vides a list of equipment required, but not supplied.
Table 1-10 provides the Field and Factory Changes
applicable.

1-5
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Table 1-1.  Design and Physical Characteristics Table 1-1. Design and Physical Characteristics - Continued
ENVIRONMENTAL CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS
Temperature Storage: -40° to 75° C (-40° to 167° F) Linear Acceleration Operating: Horizontal: 10.5 g peak
Operating: 0° to 50° C (32° to 122° F) Vertical 109 £0.5 g peak
Extreme Operating:!  -6.7° to 65° C (20° to 149° F) PHYSICAL/ELECTRICAL CHARACTERISTICS
Humidity Humidity (relative): 0 to 95% Size Height: 169.7.cm (66.8 in)
Barometric Pressure | Storage: 0.5 to 30 psi Width: 59.7 cm (23.5in)
Operating: 10 to 30 psi Depth: 73.3 cm (28.9 in)
Shock Meets the requirements of MIL-STD-901D. System functions may be Weight 381 kg (840 Ibs)
interrupted during application of the shock. Power requirements2 | 105-125 VAC, 50, 60 or 400 Hz, 3-phase, 600 Volt Amps (VA) (max)
Vibration Meets the requirements of MIL-STD-167-1 for Type 1. Heat dissipation 600 Watts (max)

1 The AN/WSN-7(V) RLGN is capable of withstanding environmental extremes with no interruption of system functions. The RLGN returns to
operating condition at full accuracy following restoration of applicable environment and performance of a reset cycle.

2 The main power fault detector is configured to match input power frequency by switch S1 on Vital Bus CCA (1A1A3). The AN/WSN-7(V)
is configured for 60 Hz main power input from the manufacturer.

Table 1-2. Digital (RS-422A) Data Interface Table 1-2. Digital (RS-422A) Data Interface - Continued
/O PORT DATA CHARACTERISTICS V'O PORT DATA CHARACTERISTICS

RLGN to RLGN | Data Rate - 38,400 bits/second 82}3’)'- Interface | Data R?te = 9,600 bits/second
Interface (J6) Transmitted Character Format: Transmitted Character Format:

1 start bit 1 start bit

8 data bits 8 data bits

1 stop bit 1 stop bit

Bits total: 10 Bits total: 10

Least significant bit is transmitted first Least significant bit is transmitted first

Signal Polarity (Output signals are referenced to INS ground): Signal Polarity (Output signals are referenced to INS ground):
MARK: RS-422 + High, RS-422 - Low MARK: RS-422 + High, RS-422 - Low
SPACE: RS-422 + Low, RS-422 - High SPACE: RS-422 + Low, RS-422 - High

Display-Control | Data Rate — 9,600 bits/second

(L\JJ?-)';[ Interface Transmitted Character Format:

1 start bit
8 data bits
1 stop bit
Bits total: 10
Least significant bit is transmitted first
Signal Polarity (Output signals are referenced to INS ground):
MARK: RS-422 + High, RS-422 - Low
SPACE: RS-422 + Low, RS-422 - High




Table 1-3. Analog Synchro Input/Output and Reference Characteristics
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Table 1-3. Analog Synchro Input/Output and Reference Characteristics - Continued

SYNCHRO INPUT (SHIP’S LOG)

Reference

Fore/Aft Gradient?

115 VAC, 400 Hz; 90 V L-L Synchro
Scaling’ 20 - 125 Kt/Rev
90/10 or 50/50 percent

Two Speed (Roll and Pitch) Format

Fine 36:1 (10°/revolution)
Coarse 2:1 (180°/revolution)? or 1:1 (360°/revolution)

Synchro Velocity Output: (V,,, Ve, and Vy)

TRANSMITTERS OUTPUT: (HEADING, ROLL, PITCH)

Type/Signal Format
Output Power

Two Speed (Heading) Format

Amplifier: Equivalent to synchro 115 VAC 11CX4

Heading: Total (Vital + Non-vital) = 32 VA max (400 ma/leg)
Vital = 2.5 VA max (100 ma/leg)

Roll/Pitch: 8 VA max (100 ma/leg)

Fine 36:1 (10°/revolution)

Coarse 1:1 (360°/revolution)

Output Power
Two Speed (Vi) Format

Two Speed (V,, Ve) Format

2 VA max (20 mal/leg)

Fine 10:1 (10 kt/revolution)
Coarse 1:1 (100 kt/revolution)
Fine 10:1 (£10 kt/revolution)
Coarse 1:1 (100 kt/revolution)

Reference Voltage (Non-Vital): Synchro reference voltage is applied to each RLGN. Reference is
always derived from own ship’s 400 Hz main power. The reference voltage and the synchro signals
are affected in amplitude and frequency by variations in the reference voltage.

1 Selectable at installation based on Speed Log output.

2 Selectable at installation.

Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies

Voltage/Frequency
Power capacity
Power factor
Grounding

115 Volts, 400 Hz

3 VA

=0.9

Must not be grounded

Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies - Continued

ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.

Unit 1 1981101-6 AN/WSN-7(V) Ring Laser Gyro Navigator

(CN-1695/WSN-7)
1981101-2 AN/WSN-7(V) Ring Laser Gyro Navigator
(CN-1696/WSN-7)
1981101-3 AN/WSN-7(V) Ring Laser Gyro Navigator

(CN-1697/WSN-7)

(1A1) 1981539-var Processor Cabinet Electrical Equipment
Assembly

(1A1A1) 1981532 Filter, Power Line

(1A1A2) 1, 11 1982618 Inverter Assembly, 400 Hz

(1A1A3) 11 1978322 Vital Bus CCA

(1A1A4) 11,12,13 | 1900040 AN/WSN-7(V) ATM Processor Computer
Software Configuration Item (CSCI)

(1A1A5) 1981554 Battery Assembly

(1A1A6) 1979342 Power Supply

(1A1A7) 1810853 Battery Charger

(1A1A8) 1205050-3 Power Module

(1A1A9) 1859873 Membrane Keypad

(1A1A10) 1979344 Display Assembly

ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.

(1A1A11) 11 1981660 Backplane Assembly, Nav Processor

(1A1A12) 1981534 I/O Processor, Backplane Assembly

(1A1A13) 2,12,13 1812590-XX Nav Processor CCA (Programmed
Navigation Processor)

(1A1A14) 1977455 Dual Panel Interface CCA
(RLGN-to-RLGN)

(1A1A15) 1980513 Status and Command CCA

(1A1A16) 1977455 Dual Panel Interface CCA

(1A1A17) 1977538-0 IMU Interface CCA

(1A1A18) 1977569 Torquer CCA (Roll)

(1A1A19) 1977569 Torquer CCA (Azimuth)

(1A1A20) 1980488-2 Bus Interface CCA

(1A1A21) 3,12, 13 1812591-XX I/O Processor CCA (Programmed 1/0
Processor)

(1A1A23) 11 1980486-2 Dual Port Memory CCA

(1A1A30) 11 1981572 Support Electronics, Backplane

(1A1A31) 1981570 I/O Control Built-in Test Equipment (BITE)
and Filter CCA

(1A1A32) 4, 11 1811791 IMU Processor CCA

1-7
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Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies - Continued
ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.
(1A1A33) 1979023 Repositioning Interface CCA
(1A1A34) 1979047 Analog-to-Digital (A/D) Multiplexer CCA
(1A1A35) 1979046 Accelerometer and Sensor Electronics
Assembly
(1A1A36) 1979348 Gyro Support Electronics CCA
(1A1A37) 1979057 Support Electronics Power Supply
(1A1A38) 1979087-3 Synchro Converter CCA
(1A1A39) 1979087-3 Synchro Converter CCA
(1A1A40) 1979087-3 Synchro Converter CCA
(1A1A41) 1976545-3 Synchro Buffer Amplifier (8 VA)
(1A1A42) 1976545-3 Synchro Buffer Amplifier (8 VA)
(1A1A43) 1976547-4 Synchro Buffer Amplifier (32 VA)
(1A1A44) 1976547-4 Synchro Buffer Amplifier (32 VA)
(1A1A51) 5,10, 11 1981087 NTDS Interface, Type A (See Table 1-5)
22?;{228) 1981561 NTDS Interface, Type D
1981559 NTDS Interface, Type E
(1A1DS1), 11 FF200CW600-28V-P | Lamp
(1A1DS2) or FF200-0CW-028B
(1A1TMP3) 1981510 Upper Card Rack Assembly, Navigation
and I/O
(1A1MP4) 1979347 Card Rack Assembly, Support Electronics
(1A1MP2) 1891448 Heat Shield Assembly
(1A1MP6) 11 1983105 Connector Plate (CN-1695/WSN-7)
11 4800307 Connector Plate (CN-1696/WSN-7)
11 1983108 Connector Plate (CN-1697/WSN-7)
(1A2) 1981548 Measurement Cabinet Electrical
Equipment Assembly
(1A2A1) 6 1812593 or 4300859 | IMU MX-11681/WSN-7 or
MX-11681A/WSN-7A(V) Assembly
(Matched Set, with all EPROMs)
1A1A32U13 1810807 IMU Assembly Calibration PROM
1A1A32U03 1812809 IMU Assembly Calibration PROM
(1A2A1A1) 1981549 or 4800592 | IMU Assembly
(1A2A1A1A1) 1812594-3 RLG Assembly (Matched Set) (Gyro A)
1A1A32U15 1810563 RLG Calibration PROM

Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies - Continued
ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.

(1A2A1A1A2) 7 1812594-2 RLG Assembly (Matched Set) (Gyro B)

1A1A32U02 7 1810563 RLG Calibration PROM

(1A2A1A1A3) 7 1812594-1 RLG Assembly (Matched Set) (Gyro C)

1A1A32U04 7 1810563 RLG Calibration PROM

(1A2A1A1A4) 11 1979045 High Voltage Power Supply (HVPS)

(1A2A1A1A4A1) 1980509 HVPS “A” and “B” CCA

(1A2A1A1A5) 8 1810720 Calibrated Accelerometer (Matched Set)
(Accel. A)

1A1A32U12 8 1810562 Accelerometer Calibration PROM

(1A2A1A1A6) 8 1810720 Calibrated Accelerometer (Matched Set)
(Accel. C)

1A1A32U01 8 1810562 Accelerometer Calibration PROM

(1A2A1A1AT7) 8 1810720 Calibrated Accelerometer (Matched Set)
(Accel. B)

1A1A32U14 8 1810562 Accelerometer Calibration PROM

(1A2A1A1TMP1) 1979356 Frame Assembly, Inner

(1A2A1A1MP2) 1979354 Frame Assembly, Outer

(1A2A1A1A9A1) 1980596 Accelerometer Stimulus CCA

(1A2A1A1A9W1) T968693 Harness Assembly

(1A2A1A1A10) 1810553-1 Slip Ring Assembly (Electrical Contact
Ring Capsule Assembly)

(1A2A1A1A11) 1810553-2 Slip Ring Assembly (Electrical Contact
Ring Capsule Assembly)

(1A2A1A1A12) 1810553-3 Slip Ring Assembly (Electrical Contact
Ring Capsule Assembly)

(1A2A1A1A13) 1810553-4 Slip Ring Assembly (Electrical Contact
Ring Capsule Assembly)

(1A2A1A1B1) 1979358 Motor, Direct Current, Torquer (Outer
Gimbal)

(1A2A1A1B2) 1979358 Motor, Direct Current, Torquer (Inner
Gimbal)

(1A2A1A1B3) 1243107-2 Synchro Transmitter, Multispeed (Outer
Gimbal)

(1A2A1A1B4) 1243107-2 Synchro Transmitter, Multispeed (Inner
Gimbal)

(1A2A1A1TM1) 1975362-6 Meter, Time Totalizing
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11.
12.
13.

Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies - Continued
ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.
NOTE

Inverter Assembly P/N 1982618 is manufactured with high reliability screened parts. This
assembly is directly interchangeable with P/N 1980379.

Nav Processor CCA, 1812590-XX, is the programmed part number of unprogrammed Central
Processing Unit (CPU)/Memory assembly part number 1981127. After assembly part number
1981127 is programmed with the stored program assembly, it is reidentified as part number
1812590-XX.

I/0 Processor CCA, 1812591-XX, is the programmed part number of unprogrammed
CPU/Memory assembly part number 1983195. After assembly 1983195 is programmed with
the stored program assembly, it is reidentified as part number 1812591-XX.

IMU Processor CCA, 1811791, is the programmed part number of unprogrammed Bus Control
Electronics assembly part number 1979021. After assembly 1979021 is programmed with the
stored program assembly, it is reidentified as part number 1811791.

CCAs (1A1A51) through (1A1A58) and associated cables are selected based on the NTDS
interface requirements for each installation. The assemblies and cables installed are defined
by the Unit 1 part number. Refer to Table 1-5 for applicability.

The IMU Assembly part number includes two PROMs (serialized to the IMU Assembly)
programmed during factory calibration with correction parameters which are used by the
system to compensate for mechanical offsets in the IMU normal and inverted positions.

Each RLG Assembly part number includes a PROM (serialized to the RLG) programmed
during factory calibration with correction parameters which are used by the system to
compensate for mechanical offsets in the RLG.

Each Accelerometer Matched Set part number includes a PROM (serialized to the
accelerometer) programmed during factory calibration with correction parameters which are
used by the system to compensate for mechanical offsets in the Accelerometer.

If the RLGN has Field Change 1 (DSVL Interface), then the Harness Assembly (1A1W1)
part number is T969420.

Part Number 1981087 (Rev A) is unacceptable if Programmable Array Logic (PAL) chip U11
part number is 1812652 (Rev A). Acceptable PAL U11 part number is 1812652 (Rev B).

Part of Field Change 1.
Part of Field Change 2 or 3.
Part of Field Change 4.

Table 1-5. AN/WSN-7(V) NTDS 1/O Configurations - Continued

AN/WSN-7(V)

CCA NAME/FUNCTION CN-1695 CN-1696 CN-1697

(1A1A53) NTDS Interface CCA, Type E E A

(1A1A54) NTDS Interface CCA, Type E D A

Table 1-4. Summary of AN/WSN-7(V) Units and Assemblies - Continued
ASSEMBLY NOTES ASSEMBLY NAME/FUNCTION
PART NO.
CABLE ASSEMBLIES
TWi1 T968889 Harness Assembly
1wW2 T968890 Cable Assembly
1W3 T968891 Cable Assembly
1wW4 T968892 Cable Assembly
(1A1W1) 9, 11 T969420 Main Cabinet Cable and Harness
Assembly
(1A1W2) T968840 Cable Assembly (Door Cable and
Harness Assembly)
(1A1W3) T967883 Ribbon Cable Assembly
1AT1W4 T968841 Cable Assembly
1ATW5 T968842 Cable Assembly
1ATW6 T968894 Harness Assembly
(1A1W7) 11 1900013-1 Cable Assembly, Fiber Optic
ATM/Synchronous Optical Network
(SONET) Interface
1ATW10 through | 5 (See Table 1-5) (See Table 1-5)
1A1W26
P/O 1A1W1 11 T969380 Harness Assembly for DSVL
Unit 2 Same as
Unit 1
Table 1-5. AN/WSN-7(V) NTDS 1/O Configurations
AN/WSN-7(V)
CCA NAME/FUNCTION CN-1695 CN-1696 CN-1697
Locations (1A1A51) through (1A1A58) are used for NTDS Standard Interface.
(1A1A51) NTDS Interface CCA, Type E E E
(1A1A52) NTDS Interface CCA, Type E A

(1A1A55) NTDS Interface CCA, Type D A A
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Table 1-5. AN/WSN-7(V) NTDS 1/O Configurations - Continued
AN/WSN-7(V)

CCA NAME/FUNCTION CN-1695 CN-1696 CN-1697
(1A1A56) NTDS Interface CCA, Type A A A
(1A1A57) NTDS Interface CCA, Type A A A
(1A1A58) NTDS Interface CCA, Type A A A

Cables used with the NTDS interface are determined by the part number of the system.
1TA1TW10 Coaxial Cable Assembly T968912 * * *
TATWNM Coaxial Cable Assembly T968912 * * *
TA1WA12 Coaxial Cable Assembly T968912 * * *
1A1W13 Coaxial Cable Assembly T968912 * * *
1A1W14 Coaxial Cable Assembly T968912 * *
1A1W15 Coaxial Cable Assembly T968912 * *

1 Part of Field Change 1.

Table 1-6. Documents Required but Not Supplied

Table 1-5. AN/WSN-7(V) NTDS 1/O Configurations - Continued
AN/WSN-7(V)
CCA NAME/FUNCTION CN-1695 CN-1696 CN-1697
1A1W16 Coaxial Cable Assembly T968912 * *
1ATW17 Coaxial Cable Assembly T968912 * *
1ATW30 Coaxial Cable Assembly T968914 * *
1A1W10 Coaxial Cable Assembly T968914 * *
1A1W20 Cable and Harness Assembly * * *
T968913"
1ATW21 Cable and Harness Assembly 79689131 * * *
1ATW22 Cable and Harness Assembly T968913" * * *
1ATW23 Cable and Harness Assembly T968913" * * *
1A1W24 Cable and Harness Assembly T968913" *
1ATW25 Cable and Harness Assembly T968913" *
1ATW26 Cable and Harness Assembly T968913" *
Table 1-6. Documents Required but Not Supplied - Continued

DOCUMENT NO.

DESCRIPTION

DOCUMENT NO.

DESCRIPTION

NAVSEA Dwg. No. 7100680

Inertial Navigation System AN/WSN-7(V) Drawing List

NAVSEA Dwg. No. 7100681

Inertial Navigation System AN/WSN-7(V) Block Diagram

EE17A-AA-OMI-A10
(Linux software version)

Operator and Maintenance Manual, Organizational Level
for Control Display Unit, IP-1747/WSN-7 and Secondary
Control Display Unit, IP-1746/WSN-7A

NAVSEA Dwg. No. 7100682

Inertial Navigation System AN/WSN-7(V) Summary List of
Installation Materials

NAVSEA Dwg. No. 7100683

Inertial Navigation System AN/WSN-7(V) Input/Output
Sheets

EE17A-AC-IEM-010/
EE17A-AD-IEM-010

IP-1747/WSN Control Display Unit and IP-1746/WSN-7A
Secondary Control Display Unit Interactive Electronic
Technical Manual and Interactive Courseware

NAVSEA Dwg. No. 7100684

Inertial Navigation System AN/WSN-7(V) Cable Running
Sheets

NAVSEA S9427-AN-IDS-010/WSN-7

Interface Design Specification, Superchannel to User for
the AN/WSN-7 Ring Laser Gyro Navigator (RLGN) System

NAVSEA Dwg. No. 7100685

AN/WSN-7(V) Ring Laser Gyro Navigator Outline and
Installation Drawing

NAVSEA S9427-AN-IDS-020/WSN-7

Interface Design Specification, Inertial Navigation System
AN/WSN-7(V) to External Computer - for Low Level Serial
(MIL-STD-1397B Type E) Digital Communication

MIL-STD-1397B(NAVY)

Military Standard Input/Output Interfaces, Standard Digital
Data, Navy Systems

NAVSEA S9427-AN-IDS-010/WSN-7

Interface Design Specification, Super Channel to User for
the AN/WSN-7(V) Ring Laser Gyro Navigator (RLGN)

NAVSEA S9427-AN-IDS-030/WSN-7

Interface Design Specification, Inertial Navigation System
AN/WSN-7(V) to Users - for MIL-STD-1397 Type D Serial
Channels No. 1 and No. 2

NAVSEA SE174-AB-IDS-010/GPS

Interface Design Specification for Shipboard External
Computer and Navigation Satellite Timing and Ranging
(NAVSTAR) Global Positioning System

NAVSEA S9427-AN-IDS-040/WSN-7

Interface Design Specification, Inertial Navigation System
AN/WSN-7(V) to External Computer in an Output Only
Configuration - for Parallel Channels

NAVSEA T9427-AB-IDS-050/WSN-7

Interface Design Specification, Aircraft Carrier Navigation
System (CVNS) to External Computer

NAVSEA S9427-AN-IDS-050/WSN-7

Interface Design Specification, Ring Laser Gyro Navigator
(RLGN) System to External Computer

EE17A-AA-OMI-010

(Windows software version) with
Change A

Operator and Maintenance Manual, Organizational Level
for Control Display Unit, IP-1747/WSN-7 and Secondary
Control Display Unit, IP-1746/WSN-7A

NAVSEA S9427-AN-IDS-070/WSN-7

Inertial Navigation System AN/WSN-7 External Computer
for Parallel (MIL-STD-1397B Type A) Input/Output Digital
Communication, Interface Design Specification

1-10

NAVSEA S9427-AP-IDS-010/RLGN

Navigation Operational Program Interface Design
Specification for Use with the Ring Laser Gyro Navigator
(RLGN)




Table 1-6.

Documents Required but Not Supplied - Continued

DOCUMENT NO.

DESCRIPTION

Table 1-6.
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Documents Required but Not Supplied - Continued

NAVSEA S9427-AP-IDS-020/RLGN

Navigation Operational Program Interface Design
Specification for Use with the Ring Laser Gyro Navigator
(RLGN)

DOCUMENT NO.

DESCRIPTION

Part Number 03956-JA17-6608

DSVL Data Interface Supplement for CN-1695(V)/WSN-
7(V) Ring Laser Gyro Navigator (RLGN)

NAVSEA S9427-AP-IDS-030/RLGN

Navigation Operational Program Interface Design
Specification for Use with the Ring Laser Gyro Navigator
(RLGN)

03956-PL1813788-Var

DSVL Interface Field Change Kit Parts List

NAVSEA S9427-AP-IDS-040/RLGN

Navigation Operational Program Interface Design
Specification for Use with the Ring Laser Gyro Navigator
(RLGN)

NAVSEA SE178-A2-MMM-010

Doppler Sonar Velocity Log (DSVL), AN/WQN-2(V)2
through 2(V)7, Electronic Equipment, Operation and
Maintenance Instructions

03956-4300201-1

ATM Interface Field Change Kit

NAVSEA S9427-AN-IDS-080/WSN-7

Interface Design Specification for the AN/WSN-7(V) Ring
Laser Gyro Navigator (RLGN) to user via ATM Local Area
Network (LAN)

S9427-AN-FCB-001/WSN-7

AN/WSN-7/7A(V) Field Change Bulletin 1

S9427-AN-FCB-002/WSN-7

AN/WSN-7/7A(V) Field Change Bulletin 2

S9427-AN-FCB-003/WSN-7

AN/WSN-7/7A(V) Field Change Bulletin 3

03956 SCM-25417

Interface Design Specification for the AN/WQN-2 Doppler
Sonar Velocity Log (DSVL) to AN/WSN-7(V) Ring Laser
Gyro Navigator (RLGN) Interface

S9427-AN-FCB-004/WSN-7

AN/WSN-7/7A(V) Field Change Bulletin 4

S9427-AN-FCB-006/WSN-7

AN/WSN-7/7A(V) Field Change Bulletin 6

Table 1-7. Documentation Supplied

S9427-AN-FCB-009/WSN-7

PN PN PN PN PN S

AN/WSN-7/7A(V) Field Change Bulletin 9

Table 1-7.

Documentation Supplied - Continued

TMIN/VID NO./
IDENTIFICATION NO.

NSN TITLE/DESCRIPTION QTY.

TMIN/VID NO./
IDENTIFICATION NO.

NSN TITLE/DESCRIPTION QTY.

Technical Manuals

CD-ROMs

S9427-AN-IEM-010/REV1

0913-LP-101-6143 [ Interactive Electronic Technical

Manual and Interactive Courseware
for Navigation Unit, Ring Laser Gyro
Navigator, AN/WSN-7(V)1, (V)2, (V)3
Inertial Navigation System

S9427-AN-OMP-010/WSN-7, 0910-LP-102-7705 | Technical Manual, Organizational 1ea
Rev 1 Level, Ring Laser Gyro Navigator
Inertial Navigation System,
AN/WSN-7(V)1, -7(V)2, -7(V)3,
Part Numbers CN-1695/WSN-7(V),
CN-1696/WSN-7(V), and
CN-1697/WSN-7(V); Operation
and Maintenance with Parts Lists
Table 1-8. Equipment and Accessories Supplied
QTY ITEM NAME OR UNIT NUMBER | OVERALL DIMENSIONS | WEIGHT
NOMENCLATURE HEIGHT| WIDTH | DEPTH Og,l?_
UME
1 Ring Laser Gyro 1, 2 66.8in. [ 23.5in. | 28.9in. | 840 Ib.
Navigator (RLGN)
CN-1695/WSN-7(V),
CN-1696/WSN-7(V),
CN-1697/WSN-7(V)
1 Processor Cabinet Electrical (1A1)
Equipment Assembly
1 Inertial Measurement (1A2)
Cabinet Assembly

1-11
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Table 1-9. Equipment Required but Not Supplied
SUBCATE- TEST TEST EQUIPMENT APPLICATION
GORY (SCAT) EQUIPMENT EQUIPMENT TEST
CODE CATEGORY MODEL PARAMETERS
NUMBER

- Digital Multimeter

89536-77/AN

- - Continuity testing and
analog signal and
voltage checks

- Wild T2 - - 0.5 arc seconds | Equipment Installation
Theodolite(2
each)
Table 1-10. Field Changes and Factory Changes

Table 1-10.

Field Changes and Factory Changes - Continued

CHANGE NUMBER

PURPOSE

DESCRIPTION

Field Change 1
(ECP N84-1)

(ECOs 525, 526,
531, 539, 541, 546,
547, 548, 563, 577,
583, 588, 698, 702,
736, 802)

1. Adds a new fiber-optic I/0
interface [ATM/Network Time
Protocol (NTP)].

2. Adds BFTT interface.

3. Adds AN/WQN-2 DSVL
interface.

4. Revises the AN/WSN-7(V)2
I/O configuration.

5. Adds a feature for improving
the RLGN position accuracy

during periods of valid GPS data.

6. Adds support for the NTDS
Type A I/O Interface.

7. Improves selected LRUs
due to parts obsolescence or
improvement of reliability.

8. Makes improvements to
Navigation and I/O Operational
programs.

1. Upgrades the revision level of the Nav
Processor and 1/0O Processor CCAs.

2. Modifies the IMU High Voltage Power
Supply.
3. Modifies the IP-1747/WSN CDU.

4. Modifies the NTDS Type A interface
CCA.

5. Modifies the Navigation rack
and Support Electronics backplane
assemblies.

6. Changes the part number for two
indicator lamps to improve reliability.

7. Adds the DSVL interface.

8. Alters the NTDS 1/O configuration of the
CN-1696/WSN-7 by removing one NTDS
Type E interface and replacing it with an
NTDS Type A interface.

9. Adds ATM hardware.

10. Updates the revision levels of the IMU,
Vital Bus, 400 Hz Inverter Assembly, and
Dual Port Memory CCAs.

Field Change 4

(ECOs N84-869,
-870, -871)

1. Installs Nav Processor CCA
P/N 1812590Rev-AB.

2. Installs I/0 Processor CCA
P/N 1812591Rev-W.

3. Installs ATM Processor CCA
P/N 1900040Rev-C.

Upgrades the revision level of the ATM,
Nav Processor, and 1/0O Processor CCAs.

Field Change 6

Installs MX-11681A/WSN-7
Inertial Measuring Unit

Sound isolates the Inertial Measuring
Units to lessen structure-borne noise from
the equipment to the ship’s hull.

Field Change 9

1. Replaces NTDS Type D and
NTDS Type E CCAs with NTDS
Type A CCAs, P/N 1981087

2. Installs Connector Plate P/N
1983108

Converts AN/WSN-7(V)2 to
AN/WSN-7(V)3

Field Change 2
(ECP N84-2)

(ECOs N84-814,
-815, -816)

Upgrades firmware to enable
AN/WSN-7(V) to interface with
BFTT equipment, without the

need for the external ATM switch.

Upgrades the revision level of the ATM,
Nav Processor, and 1/O Processor CCAs.

Field Change 3
(ECP N84-2)

(ECOs N84-814,
-815, -816)

Upgrades firmware to enable
AN/WSN-7(V) to interface with
BFTT equipment, without the
need for the external ATM switch
if Field Change 2 has not been
installed.

Upgrades the revision level of the ATM,
Nav Processor, and 1/O Processor CCAs if
Field Change 2 has not been installed.

1-12




(DSVL AND ATM NOT PRESENT IN ALL CONFIGURATIONS)

NTDS PARALLEL 1/Os »_ﬂ © ® I AL ® l < NTDS PARALLEL /0
NOTE< NTDS SERIAL I/Os o ol < NTDSSERIALVOs NOTE
w103 1 DSVL ATM 1 w203
VITAL HDG LAN I:' VITAL HDG
- @@ ( ) @@ |
NON-VITAL HDG NON-VITAL HDG
< 4 S| J5 16 >
ROLL/PITCH Ja ] J3 ROLL/PITCH
4Vtv v B %J23W123 ? b 23] B % Vi, Vi, Vi >
,Vn, Ve RS-422 RS-422  \W223 = ,Vn, Ve
< ) < e > >
J22 \W122  FIBER OPTIC O wooo J22
Ho o Ho ©
115VAC, 400 HZ Jall ° ° ©° © © ﬁ W106 INTERFACE DATA/PPTI “ﬁ— e e e 115VAC, 400 HZ
SYNCHRO SPEED LOG W104 2 H H J4 SYNCHRO SPEED LOG
| 1 g
o o o o o % @ @ o o o o % W204
115VAC, 400 HZ ol o o o o s s o o o o 1, 115VAC, 400 Hz
10 SYNCHRO REF w102 ZH ol W105 w205 Sl ol’¢_12 SYNCHRO REF
i < -l W202
115VAC,600R 400 HZ 1 o o o o %ngwg W209 J o o o o Q) 115VAC, 60 OR 400 HZ
3@ POWER I 18 sl 3@ POWER
> 108 I | w208, 1] -t WO
® (@I © II@Q ®
———™
)
1= I AT
v | Q) IN_
| |
IMU L=l i MX-11681 OR MX-11681A/
J329 : |‘= .=| |] <J328 WSN-7 IMU
J333 | | he— H| | U331
J334 b b J332
CN-1695/1696/1697MWSN-7(V) CN-1695/1696/1697MVSN-7(V)
RING LASER GYRO NAVIGATOR RING LASER GYRO NAVIGATOR
NO.1 (FWD) o NO.2 (AFT)
ﬂ U J210 w02
| " " ” | ——pETHERNET 10 BASE T LAN
NOTE: FOR TYPE/QUANTITY OF NTDS INTERFACES r i B 16
PER TYPE RLGN, SEE PARA 1.3.2. °[| ol |0 H' l— W40 445 VAC 12 60Hz
*U 000 mm mo |, )

QL R

IP-1747/\WSN-7 (72192 OR 72193)
CONTROL DISPLAY UNIT (CDU)
UNIT 4

AN/WSN-7(V)1 OR -7(V)2 INS
(WITHOUT NAVSSI INTERFACE)

Figure 1-2. Typical System Configuration (Sheet 1 of 2)
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NTDS PARALLEL 1/0s

(DSVL AND ATM NOT PRESENT IN ALL CONFIGURATIONS)

NOTE< NTDS SERIAL I/Os

W103
VITAL HDG

NON-VITAL HDG

ROLL/PITCH

Vi, Vn, Ve

A A A A

115VAC, 400 HZ

SYNCHRO SPEED LOG W104
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115VAC, 400 HZ
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w102 Y2

Ll

115VAC, 60 OR 400 HZ
30 POWER

w101 91|
P

e

IMU/

T I~

CN-1695/1696/1697/WSN-7(V)
RING LASER GYRO NAVIGATOR
NO.1 (FWD)

SUPERCHANNEL DATA (RS-232)

AN/SSN-6(V)
NAVSSI RTS
CABINET #1

J332
J331

J370
J330

NOTE: FOR TYPE/QUANTITY OF NTDS INTERFACES
PER TYPE RLGN, SEE PARA 1.3.2.

NTDS PARALLEL I/O

NTDS SERIAL 1/0s

N
.Dﬂ@'
le| @]

SUPERCHANNEL DATA (RS-232)

NO.2 (AFT)

AN/SSN-6(V)
NAVSSI RTS
CABINET #2

CDU SUPER CHANNEL DATA (RS-232)

4328 CONTROL
J329

o3  DISPLAY UNIT

ANMWSN-7(V)1, -7(V)2, -7(V)3 INS
(WITH NAVSSI INTERFACE)

Figure 1-2. Typical System Configuration (Sheet 2 of 2)
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2.1 INTRODUCTION.

This chapter identifies all Ring Laser Gyro Naviga-
tor (RLGN) operator’s control functions available
through the Front Panel, describes their use, pro-
vides instructions for turning on and operating the
RLGN, and presents information for identifying fault
conditions. The Front Panel controls and indicators
are shown in Figure 2-1.

When following operating procedures, note that the
text appearing in bold between <> symbols refers to
labeled keys on the keypad. For example, <DIS-
PLAY>. Items in bold refer to text that appears in
the display. For example: NAV-C.

Unnumbered images are provided in some of the
procedures in this chapter to show how the display
should look upon completion of the step preceding it.

NOTE

Either RLGN can be selected for opera-
tion from the IP-1747/WSN Control Dis-
play Unit (CDU).

Operator’s procedures associated with testing, trou-
bleshooting, optical alignment, and installation con-
figuration of the AN/WSN-7(V) RLGN are included in
the appropriate chapters later in this technical man-
ual.

After power is turned on, the operation sequence and
control for start-up self-test, reference alignment, and
automatic input of position fix data is controlled by
an internal microprocessor. Parameters set during
installation identify sensor inputs and the installed
configuration of the Inertial Navigation System (INS).

2.2 CONTROLS AND INDICATORS.

2.21 KEYPAD CONTROLS AND MENU DISPLAY.
All operations, including mode control, sensor selec-
tion, data entry, and parameter display, as well as ini-
tiation of calibration, self-test, and installation setup,
are performed using displayed menus and the key-
pad on the front of the RLGN.

2.2.2 KEY FUNCTIONS. The keypad, shown in Fig-
ure 2-2, is used in conjunction with the displayed
menus to perform all control and data entry functions.

CHAPTER 2
OPERATION
The keys are divided into four categories: Menu Se- c¢. On the RLGN, set the POWER, SYNCHRO
lection, Data Entry, Display Control, and Alarm Ac- REF, and VITAL REF circuit breakers to ON.
knowledge. Some keys perform dual functions. The .
operation of these keys is automatically determined ~ d- Set POWER switch to ON. Observe that
by the selected menu, mode, or operation being per- POWER indicator lights.
fzotlmed. The function of each key is listed in Table e. Observe that display indicates STANDBY in the
o upper-left corner and no fault codes are dis-
2.2.3 MENU SELECTIONS. Table 2-2 lists the func- played.
tions included in the four menus associated with op-
eration and presents a brief description of the control
and data functions associated with each. Figure 2-3
identifies the general menu layout and data presenta- B s ai UGN SVIOD GMORN 5
tion for the operations-related menus and provides a LS SIRASN. 008 DAY 801  GHT 00:00:04
listing of all mode and status indications that may be LITTON MARINE SYSTEMS  ANCWSN-7 SN 155
displayed on the top line of the Menu Display Panel. SREE AN N TUND, SSHSOR. BLAPLAY
The top line indicates the system operating state, se-
lected navigation aid, selected velocity reference, se-
lected damping mode, selected coordinates (normal
or transverse), and code for any detected fault. The The unit will remain in STANDBY until the first
next two lines display position, velocity, heading, day, valid position fix is accepted (either manually
and time. The last three lines present variable infor- entered or from an external position reference
mation and control functions, as determined by the source).
selected menu and page. Figure 2-4 presents the ]
full menu tree listing all functions available for dis- - Press the <DISPLAY> key to select the Display
play during normal operation. menu.
2.3 OPERATING PROCEDURES.
NOTE
. STAND-BY VYMAN AUTOD ANORM

The following procedure assumes that LAT 90786.08'N VT 000.00 HIG 359 65

the INS has been previously set up, all I Vneve 03 Roll/Rate 5 HdscRate

sensor inputs are configured, the sen- et oo sion | PitchsRate & Derth

sors are turned on, and INS calibration

has previously been performed.
The following sections outline the procedure for turn-
ing on and operating the RLGN in a normal situation. g. Press the <NEXT PAGE> key until 4 of 4 ap-

2.3.1 TURNING ON THE RLGN. To turn on power
and enter the STANDBY mode:

a. Clear any existing tags from 115 Volts, Alter-
nating Current (VAC), 60 Hertz (Hz) and/or 115
VAC, 400 Hz power panels supplying the RLGN
using standard safety tag-out procedures.

b. Setthe switches at 115 VAC, 60 Hz or 115 VAC,
400 Hz power panels supplying the RLGN to
ON.

pears in the lower right corner of the display.

STAND-BY VYMAN  AUTOD  ANORM

LAT ©6°06.60'N VT 606.880 HDG 359.85°

LON 066"60.60'E DAY 681 GMT ©8:06:27
3 Accel Bias S DR Data

4 Gvro Bias & BFTT Data

1 Dav/Time
2 Part NOs
Select Ortion 4 of 4

S$9427-AN-OMP-010/WSN-7

Select Day/Time by pressing the <1> key. The
Julian date will read 001, and the Greenwich
Mean Time (GMT) will display the time elapsed
since the RLGN was turned on.

STAND-BY YHMAN  AUTOD  ANORM

LAT ©6"66.68°'N ¥T 006.@0 HDG 359.85°

LON 666°00.66'E DAY 661
DAY ee1
GNT ©8:85:48
CLEAR to re.dect

GNT 88:06:4@

Press the <CLEAR> key to reject the current
day and time. The display will show the Julian
day and prompt you to accept or reject the in-
formation.

STAND-BY VMAN  AUTOD  ANORM
LAT ©68%"@e.688'N VT 688.88 HDG 2
LON 660°66.66'E DAY 861 GHMT @
oAy d GMT Entry

DAY = 8a1

ENTER to accert. CLEAR to redect

Press the <CLEAR> key to reject the Julian day
entry and enter the correct Julian day. Press the
<ENTER> key to accept the entry. The display
will show the GMT and prompt you to accept or
reject the information.

STAND-BY YMAN AUTOD ANORM

LAT ©6"60.86'N VT 600.00 HDG 359.85"°
LON 886°60.06'E DAY 001 GMT ©8:087:42
DAY and GMT Entry

GMT = 08:87:42
ENTER to accept. CLEAR to redect

Press the <CLEAR> key to reject the GMT entry
and enter the correct time. Press the <ENTER>
key to accept the entry. The display will show
the Julian day and GMT.
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STAND-BY VMAN AUTOD ANORM

LAT ©@0°60.00'N VT 080.00 HDG 359.86°
LON 066°"06.00'E DAY 197 GMT 17:16:52

DAY 197
GMT 17:16:52
CLEAR to redJect

I.  Press the <SENSOR> key to select the Sensor
menu.

STAND-BY VYMAN AUTOD ANORM

LAT ©6°00.86'N VT 680.00 HDG 359.86"
LON 600°00.80'E DAY 197 GMT 17:17:29
1 DOCK OFF 3 SLAVE OFF

2 PDIG OFF 4 BFTT OFF

Tossle Option. ENTER or CLEAR 1 of

m. Select DOCK ON, PDIG ON, or SLAVE ON and
press the <ENTER> key to select Align mode.

STAND-BY VHMAN AUTOD ANORM
LAT ©00°00.00'N VT 006.68 HDG 359.86°
LON 800°00.00'E DAY 197 GMT 17:17:43

3 SLAVE OFF

1 DOCK ON
2 PDIG OFF
Tossle Ortion, ENTER or CLEAR

4 BFTT OFF
1 of 3

Manually enter position (if DOCK ON selected)
or select other position and velocity reference(s)
as appropriate for the start-up environment. Re-
fer to Paragraphs 2.3.2.2 and 2.3.2.4.

2.3.2 OPERATING MODES. Three Operating
Modes are associated with start-up, settling, and
normal on-line operation. These are: STANDBY,
ALIGN, and NAVIGATE.

2.3.21 Align Mode States. The Align mode has
four possible states. The indication for each of these
states is:

* ALIGN — Coarse Align currently being performed.

* ALIGN-C — Coarse Align complete, Fine Align cur-
rently being performed.

* ALIGN-F — Fine Align complete, ready to enter
Navigate mode.

* NAV-C — Coarse Align complete, Fine Align cur-
rently being performed with system in Navigate
mode supplying reduced accuracy position and
velocity data.

The actual time required for the system to settle to
within specification accuracy is determined by sev-
eral factors. These include: geographic position,
heading and speed of the ship, time of entry and ac-
curacy of first position reset, the alignment method
selected, and whether or not the navigation system
has been previously calibrated. Regardless of the
align method selected, a previously calibrated sys-
tem requires between 16 and 20 hours to reach spec-
ified full navigational accuracy. A system that has not
previously completed calibration requires between
68 and 72 hours to reach specified full navigational
accuracy. The sequence of alignment and settling
states, and the minimum and maximum time required
to complete each state and settle to specified accu-
racy are indicated in Figures 2-5 through 2-7.

2.3.2.2 Alignment References. The RLGN re-
quires velocity and position data to be provided while
it is in the Align mode. The data may come from ex-
ternal sources, such as speed and position sensors
installed on the ship, or from manual or automatic en-
tries. The available data sources, or alignment refer-
ences, vary depending on the ship’s RLGN config-
uration. The alignment reference sources on page
1 of the Sensor menu determine the alignment ref-
erences that are used. There are three reference
sources used to align the system: DOCKside, PDIG,
and SLAVE. To select a reference source, perform
the appropriate procedure described in Paragraph
2.3.24.

DOCKside — The system sets the horizontal velocity
to zero and requires manual entry of a position fix.
The position data is used as the reference while the
ship remains stationary at dockside. When the ship is
stationary, Dockside Align is the preferred and most
accurate method of alignment, as it uses a fixed po-
sition and a velocity of zero.

PDIG - This system uses a digital position source
such as Global Positioning System (GPS) to provide
the position reference. Velocity data comes from an
installed velocity reference source or from manual
entry. At-Sea Align using GPS resets is the second
most accurate method of alignment, but is the pre-
ferred method if the ship is moving.

SLAVE — The other RLGN provides both position
and velocity reference data during alignment. For
SLAVE to be selected, the other RLGN must first be
turned on and settled. Slave Align is the least ac-

curate method of alignment as it will never be more
accurate than the master system that is the source
of position and velocity. The resulting alignment will
not be as accurate as a Dockside or At-Sea (using
GPS resets) alignment.

2.3.2.3 Operating in Align Modes. Once a
reference source has been selected, the RLGN
changes from STANDBY mode to ALIGN mode. In
the first few minutes of this period, it determines
roll and pitch attitude and displays the mode word
“ALIGN.” During ALIGN, the INS aligns heading
by aligning the inertial platform with respect to the
earth’s rotation. Once the heading is coarse aligned,
the mode word changes from “ALIGN” to “ALIGN-C.”
At ALIGN-C, the RLGN attitude outputs are of gyro-
compass quality and can be used for stabilization or
steering purposes. The RLGN continues to align to
the accuracy required for an inertial navigator (Fine
Align). When heading is fine aligned, the mode word
transitions from "ALIGN-C" to "ALIGN-F." During a
DOCKSIDE align, once ALIGN-F has been reached,
the RLGN can be put into NAVIGATE mode by
deselecting DOCKSIDE as a reference. If DOCK-
SIDE is deselected while coarse aligned (ALIGN-C
is displayed), the RLGN will continue to align with
available position and velocity data. While underway
(At-Sea Align) and with a PDIG reference such as
GPS selected, the RLGN will automatically transi-
tion into NAVIGATE mode once ALIGN-F has been
reached. If the RLGN is operating from calibration
values stored in battery-backed Random Access
Memory (RAM), ALIGN-F should be reached in 20
hours or less. If the calibration values stored in
battery-backed RAM have been lost due to main-
tenance on the RLGN, or if the Kalman filter has
been reinitialized in order to perform a new dockside
calibration, then ALIGN-F should be reached in 72
hours or less. Analog synchro attitude outputs are
continuously provided from the RLGN during align.
For example, the heading synchro output will slew
as the RLGN slews its calculated heading during
ALIGN. By the time ALIGN-C has been reached, the
heading synchro output will represent ship’s head-
ing. The Not Ready (Fail) relay indicates that the
RLGN is not ready in the deenergized state (so that
the RLGN is Not Ready if power is turned off). On
power-up, the processor initializes the Status and
Command Assembly to keep the relay in the deen-
ergized state. When ALIGN-C has been reached,
the relay is energized, indicating that the RLGN is
ready to deliver attitude data. If the on-line Built-In
Test (BIT) detects a critical failure, as detailed in
Fault Code Table B-1, the relay will be deenergized.

2.3.2.4 Align Methods. The align methods de-
termine the alignment references that the RLGN will
use. Three align methods are available for selection
by the operator: Dockside, At-Sea, and Slave.

2.3.2.41 Dockside Align. Dockside Align is pre-
ferred if the ship will remain stationary for at least four
hours after the system is turned on and Slave Align
cannot be performed because the other navigator is
not currently settled in the Navigate mode. Dockside
Align is the most accurate as it uses a fixed position
source and a velocity of zero. The 72-hour calibra-
tion should be performed in Dockside to get the best
calibration and the best navigation performance. The
20-hour align is also better if performed in Dockside.
If the ship must be moved during a Dockside Align,
change to At-Sea or Slave, as available, to complete
the entire 72-hour calibration. The first 24 hours of
a 72-hour calibration are the most critical part of the
calibration and should always be performed in Dock-
side, then the RLGN can be taken out of Dockside
to another align mode. Always come out of Dock-
side before the ship is moved, or the alignment will
be corrupted. Refer to Figure 2-5 when performing
Dockside Align, and proceed as follows:

a. Press the <SENSOR> key, and then press the
<1> key to select DOCK ON and enter Dockside
Align. Observe that the display shows the GMT
and prompts the operator to accept or reject the
time shown.

STAND-BY YMAN AUTOD ANORM

LAT ©68"60.88'N VT @86.86 HDG 359.86"
LON @66"00.68'E DAY 197

GMT 17:17:58
Position Reference Entry

GHMT = 17:17:58

ENTER to accert. CLEAR to redect

b. Press the <ENTER> key to accept the time or
the <CLEAR> key to reject and reset the time.
The display will show the “Vertical Deflection
North” with a value of 00.0 arc sec and prompt
the operator to accept or reject it.

STAND-BY YMAN  AUTOD  ANORM
LAT 00"60.80'N VT 080.88 HDG 359.86"
LON 866700.06'E DAY 197 GMT 17:18:08@

Position Reference Entry
Vert Defl North = + B8.8 arc sec
ENTER to accert. CLEAR to redect




Press the <ENTER> key to accept the Vertical
Deflection North Value. The display will show
the “Vertical Deflection East” with a value of 00.0
arc sec and prompt the operator to accept or
reject it.

STAND-BY VMAN AUTOD  ANORM
LAT ©608"68.88'N VT 000.88 HDG 359.86°

LON 0e0"68.8a'E DAY 197 GMT 17:18:27

Position Reference Entry
Vert Defl East = + 88.8 arc sec
ENTER to accert. CLEAR to redect

Press the <ENTER> key to accept the Vertical
Deflection East value. The display will show the
latitude and prompt the operator to accept or
reject the latitude value.

STAND-BY YMAN AUTOD ANORM

LAT 60°00.00'N VT 006.866 HDG 359.86°
LON 800°00.00'E DAY 197 GMT 17:18:41
Position Reference Entry

Latitude = 08°80.68'N
ENTER to accept. CLEAR to redect

Accept or reject the latitude value. If the dis-
played value is incorrect, enter the ship’s lat-
itude within 0.01 Nautical Mile (nm) accuracy.
The display will show the longitude and prompt
the operator to accept or reject the longitude
value.

STAND-BY VMAN AUTOD ANORM
LAT ©60°60.00'N VT 8080.08 HDG 359.86"

LON 600°00.08'E DAY 197 GMT 17:19:26

Position Reference Entry
Lonsitude = BB6°00.00'E
ENTER to accerpt. CLEAR to reJect

Accept or reject the longitude value. If the dis-
played value is incorrect, enter the ship’s lon-
gitude within 0.01 nm accuracy. The display
shows the ship’s fix and prompts the operator
to accept or reject the information.

STAND-BY VMAN AUTOD ANORM
LAT ©0"°00.80'N VT 000.06 HDG 359.86"
LON 600°00.60'E DAY 197 GMT 17:19:58

Fix LAT 36°52.80'N
Fix LON 6876°12.98'W
ENTER to accert. CLEAR to redect

17:18:85

g. Iftheinformation is correct, press the <ENTER>
key. The RLGN checks the values for reason-
ableness and then enters the Dockside Align
mode. ALIGN is displayed in the mode field (up-
per left) and DOCK is the displayed Navigation
Aid (NAVAID).

ALIGN DOCK AUTOD ANORM
LAT 36°52.80'N VT 080.86 HDG 359.86"°
LON 876"12.98'W DAY 197 GMT 17:20:26

Fix LAT 36°52.80'N
Fix LON B876"12.98'W
Position accerted

17:18:85

2.3.2.4.2 Slave Align. Slave Align is used only if
the ship is at sea and an At-Sea Align using GPS
resets cannot be performed. Slave Align requires the
other RLGN to be in the Navigate mode and available
to provide a velocity and position source. A Slave
Align will never be more accurate than the master
system that is the source of position and velocity,
so the resulting alignment will not be as good as an
At-Sea Align using GPS resets. Although Slave Align
can be used at dockside, the preferred method is
Dockside Alignment. (Refer to Paragraphs 2.3.2.4.1
and 2.3.2.4.4.) Refer to Figure 2-6 when performing
Slave Align and proceed as follows:

a. Press the <SENSOR> key, and then select
SLAVE ON to enter Slave Align.

STAND-BY VMAN AUTOD

LAT 36°52.80'N VT 0800.60 HDG @67.99°
LON B76"12.90'E DAY 244 GMT 12:19:38

1 DOCK OFF 3 SLAVE ON
2 PDIG OFF 4 BFTT OFF

Tossle Option. ENTER or CLEAR 1 of 3

NOTE

When Slave Align is selected, velocity
and position resets and velocity damping
reference input is provided by the other
navigator.

b. During Coarse Align, verify that ALIGN and
SLAVE appear in the upper-left fields of the
display.

ALIGH SLAVE AUTOD  ANORM
B.88 HDG 7
LON 876°12.90'E DAY 244 K
1 ¥n/Ve 3 RollARate 5 Hds/Rate
2 VfasVes 4 Pitch/Rate & Derth

Select Option 1 of S

LAT 36°52.88'N VT

c. Upon completion of Coarse Align, verify
ALIGN-C appears in the upper-left field of
the display, indicating performance of Fine
Align.

ALIGN-C  SLAVE AUTOD  ANORM

LAT 36°S2.88'N VT 088.08 HDG B67.99"
LON B876°12.90'E DAY 244 GHMT 12:19:38
1 ¥Yn/Ve 3 Roll/Rate 5 Hde/Rate

2 VfasVes 4 Pitch/Rate & Depth
Select Option 1 of S

d. Upon completion of Fine Align, verify ALIGN-F
appears in the upper-left field of the display, in-
dicating completion of Fine Align.

P . - ———

ALIGN-F SLAVE

AUTOD ANORM BBB5S
LAT 36"52.88'N V 9

HDG @67

LON B76°12.90'E GMT 12:19:3@

1 VYn/Ve 3 Roll. e 5 HdesRate
2 VfaVes 4 Pitch/Rate 6 Derth
Select Option

e. Pressthe <SENSOR> key to access the Sensor
menu. Manually select the Navigate mode by
selecting SLAVE OFF and then selecting a valid
velocity-damping source.
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ALIGN-F SLAVE AUTOD ANORM

LAT 36°52.80'N VYT 800.88 HDG B67.99°
LON B76°12.90'E DAY 244 GMT 12:24:86

1 Yref Mode: DOCK

Select Option

f.  Verify that NAVIGATE appears in the upper-left
field of the display, indicating entry into the Nav-
igate mode.

LON 876°12.90'E DA
Current YMAN speed = + BB0.00 Kts

Mavisation Aid accerted

2.3.2.4.3 At-Sea Align. At-Sea Align is the pre-
ferred method if the ship is moving or will be leaving
dockside within four hours of RLGN initial start up.
When in At-Sea Align using GPS position resets, the
resulting alignment will only be as good as the GPS
position. GPS positions are normally very accurate
and consistent, so the At-Sea alignment will be quite
good, though, it will not be as good as a Dockside
Align. At-Sea Align should be used to complete an
alignment if the ship must be moved after starting the
RLGN in Dockside Align.

Refer to Figures 2-6 and 2-7 when performing
At-Sea Align, and proceed as follows:

a. Press the <SENSOR> key. If DOCK ON has
been previously selected, select DOCK OFF.

b. Pressthe <SENSOR> key and select PDIG ON.

2-3
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c. Press the <ENTER> key. The display will
change to show digital position reference op-
tions.

d. Press the <1> key to select GPS as the digital
position reference.

STAND-BY VMAN  AUTOD

LAT 36°"52.88'M VT 6e6.a0
LON B76"12.98'W DAY 314

1 GPS = [M
2 EC source = OFF
Tosele Option, ENTER or CLEAR

e. Press the <ENTER> key. The display will
change to show that the GPS has been ac-
cepted as a position reference.

1D
2 PDIG O
Navisation Aid accerte

NOTE

Automatic acceptance or operator review
of position fix data prior to acceptance of
position fixes by the RLGN is selectively
controlled by setting the Reset function
on the Mode menu. Selection of the Re-
set function is a matter of operation pref-
erence. A suggested method is to set the
Reset function to Review and manually
review the first fix from the navigation aid.
Then set the Reset function to Auto to al-
low all subsequent fixes to be automat-
ically accepted/rejected without operator
intervention. Operator advisory faults will
alert the operator of bad fix data.

2-4

f.

g.

K.

To select a RESET mode, press the <MODE>
key to select the Mode menu.

Press the <5> key to select RESET mode.

STAMD-BY
LAT 38"
LOM 878"

Reset mode = AUTO
ENTER to accert., +/- to toesle

Press the <NE+> key or the <SW-> key to se-
lect REVIEW or AUTO mode.

Press the <ENTER> key.
Select the velocity reference by pressing the

<SENSOR> key and selecting Page 2 of the
Sensor Menu.

To select the GPS as the velocity reference,
press the <3> key.

2 YSYN OFF
Tosale Option. ENTER or CLEAR

l. Press the <ENTER> key. The display will
change to show digital velocity reference op-
tions.

STAND-BY GPS
LAT 36°52.868'H
LON B7e"12.98'W

1 Disital Source

m. If VGPS is not displayed, press the <1> key to
toggle the options until VGPS is displayed as
the Digital Source and press the <ENTER> key.
The display will show the current GPS North,
East, and Vertical velocities.

STAND-BY GPS YMAN  AUTOD

2.8

n. Press the <ENTER> key again to accept the
GPS as the Digital Velocity source. The system
will display notification that it has accepted the
velocity reference.

STAND-BY GPS
LAT 367"52.8

0. The system will automatically sequence to the
Navigate mode upon completion of ALIGN-F.

23.24.4 Preferred Align Method. Dockside
Align provides the most accurate method of align-
ment and is the preferred alignment method if the
ship is not moving and will not move for at least
four hours. If the ship is moving or will move after
four hours in Dockside Align, the preferred method
is At-Sea Align using GPS resets. Slave Align is
the least accurate and should only be used when
Dockside or At-Sea and GPS is unavailable.

2.3.245 Coarse vs. Fine Align. In all align
methods, the settling sequence consists of a Coarse
Align state, followed by a Fine Align state. During
settling, the system continually examines system
variances. When the examined values settle to
within specified levels, the alignment state is auto-
matically changed and all outputs that have become
valid (within specified limits) become available for
reference purposes. Upon completion of Coarse
Align, heading, roll, and pitch references are valid.
Upon completion of the Fine Align state, position
and velocity data are valid. Each of these states
must be achieved before the system will enter the
Navigate mode.

Upon completion of Dockside Fine Align, the sys-
tem must be manually selected to enter Navigate
mode by selection of a velocity damping reference
source. Upon completion of At-Sea Coarse Align,
at four hours, the system automatically switches to
the NAV-C mode and continues to use the currently
selected velocity damping and position references.
The system continues to settle in the NAV-C mode
for an additional 16 hours while supplying position
and velocity data at less than full-specification accu-
racy during a portion of that time interval. During the
NAV-C mode of operation, Navigation Digital Data
will be available to some users. Because the Nav-
igation Bit is not set, some user systems that require
full accuracy will not receive Navigation Data until full
Navigate mode is entered.

a. Align Method Steps. The align method is cho-
sen based on ship’s operating schedule and
available position and velocity data references.
The basic operating sequence is as follows:

NOTE

The first mode is entered when the
POWER Switch is turned on. While
Standby mode is active, the word
STANDBY appears in the upper-left
area of the display.

(1) STANDBY mode - Turn Power switch ON
and note the word STANDBY on the dis-
play. Standby mode is exited by press-
ing the <SENSOR> key and then select-
ing an Align mode on Page 1 of the Sen-
sor Menu and entering a valid position fix.
The Standby mode is active for a minimum
of 20 seconds and remains active until an
Align mode is selected.



STAND-BY

VMAN AUTOD

LAT 36°52.80'N VT 800.80 HDG 867.99°
LON 876"12.90'E DAY 244 GMT 12:19:38
1 DOCK OFF 3 SLAVE ON

2 PDIG OFF 4 BFTT OFF

Tossle Option. ENTER or CLEAR 1 of 3

(2)

3)

Coarse ALIGN (Dockside) - To select
Dockside Alignment, select DOCK ON on
Page 1 of the Sensor menu, then enter a
time and position fix within 0.01 nm accu-
racy. While Coarse Align in Dockside is
being performed, the words ALIGN and
DOCK appear in the upper-left fields of
the display.

The time that Coarse Align mode is ac-
tive depends on whether or not the sys-
tem has been previously calibrated, and
on latitude. When Coarse Align has been
completed, the word ALIGN changes to
ALIGN-C, indicating that the system has
completed Coarse Align and has entered
Fine Align.

%
l
i

Coarse ALIGN (Slave) - To select Slave
Alignment, select SLAVE ON on Page

2 of the Sensor menu. To select Slave
Align, the other navigation system must be
settled in Navigate mode and the Ship’s
Inertial Navigation System (SINS)-SINS
data interface must be configured and se-
lected ON. While Coarse Align in Dockside
is being performed, the words ALIGN and

(4)

SLAVE appear in the upper-left fields of
the display.

The time that Coarse Align mode is ac-
tive depends on whether or not the sys-
tem has been previously calibrated, and
on latitude. When Coarse Align has been
completed, the word ALIGN changes to
ALIGN-C indicating that the system has
completed Coarse Align and has entered
Fine Align.

Fine ALIGN (Dockside or Slave) - Upon
completion of Coarse Align, Fine Align is
automatically entered. While Fine Align is
being performed, ALIGN-C appears in the
upper-left field of the display. When Fine
Align is entered, the heading, roll, and pitch
references are valid.

Minimum settle time in Fine Align before
the Navigate mode can be entered is ei-
ther 20 hours or 72 hours, depending on
whether or not the system has been previ-
ously calibrated. After the Fine Align se-
quence is completed in either Dockside
or Slave, the word ALIGN-C changes to
ALIGN-F, indicating that the system has
completed Fine Align and is ready for the
operator to manually select conditions to
enter the Navigate mode.

ALIGH-F DOCK

)

NAVIGATE (Selected from Dockside or
Slave) - If the system has been selected to
align at Dockside or Slave, the Fine Align
(ALIGN-F) mode remains active until the
Navigate mode is manually selected by the
operator.

To change the system to NAVIGATE from
Dockside or Slave, remove Dockside or
Slave Align reference (select DOCK OFF
or SLAVE OFF), and then select a valid ve-
locity damping reference. When the Nav-
igate mode is entered, the word ALIGN-F
changes to NAVIGATE.

HAVIGATE

(6)

A velocity reference must be selected at
this time to provide velocity damping. A
position reference may be selected to con-
tinue operation with position resets. If no
valid position reference is selected, the
system will continue to operate in NAVI-
GATE, using the last valid position reset.

Coarse ALIGN (At-Sea) - To select Align
At-Sea, select PDIG ON on Page 1 of the
Sensor menu. Valid ship’s speed and posi-
tion reference input must be available and
selected. While Coarse Align At-Sea is be-
ing performed, the words ALIGN and PDIG
(or other selected position reference) ap-
pear in the upper-left fields of the display.

NOTE

Regardless of the Reset mode selected,
all fixes will be automatically accepted by
the system during the first 128 minutes
when the system is being aligned at sea.

(7)

As with Dockside Align, settle time in
Coarse Align depends on whether or not
the system has been previously calibrated,
and on ship’s latitude, heading, and speed.
When Coarse Align has been completed,
the word ALIGN changes to ALIGN-C,
indicating that the system has completed
Coarse Align and has entered Fine Align.

Fine ALIGN (At-Sea) - Upon completion
of Coarse Align, Fine Align is automatically
entered. While Fine Align is being per-
formed, ALIGN-C appears in the upper-left
field of the display. When Fine Align is
entered, the heading, roll, and pitch refer-
ences are valid.

Minimum settle time in Fine Align before
the Navigate mode can be entered is ei-
ther 4 hours or 72 hours, depending on
whether or not the system has been pre-
viously calibrated. After the Fine Align se-
quence is completed, the system automat-
ically switches through the ALIGN-F state
to either the transitional NAV-C settle state

S$9427-AN-OMP-010/WSN-7

or directly to the full accuracy NAVIGATE
mode.

(8) NAV-C/NAVIGATE (At-Sea) - When a
previously calibrated navigation system
has been selected to align At-Sea, the
transition from Fine Align mode to NAV-C
mode is automatic. This reduced accuracy
Navigation mode is implemented after four
hours, when specified minimum accuracy
requirements are met.

When the system enters NAV-C, the nav-
igation processing function sets internal
status indications. The I/O processing
function translates these indications from
data output messages that inform users
that the reduced-accuracy NAV-C mode
is currently active. This function allows
external equipment to use navigation data
before the specified full accuracy NAVI-
GATE mode is entered at the end of the
20-hour period.

At the end of the 20-hour period, a previ-
ously calibrated system automatically ex-
its NAV-C and enters NAVIGATE mode,
and the status indications in the data out-
put messages are set to inform users that
full accuracy navigation data is currently
available.

If the navigation system has not previously
completed a 72-hour calibration, the sys-
tem remains in the Fine Align mode un-
til the 72-hour calibration has been com-
pleted and then switches directly from Fine
Align (ALIGN-C indication) to NAVIGATE
mode. No valid position or velocity data is
provided as an output until the system en-
ters NAVIGATE mode. Other than select-
ing mode transitions as shown in Figure
2-8, the operator has no control over selec-
tion of the NAV-C and NAVIGATE states.

2.3.2.5 Selecting the Navigate Mode. (Refer to
Figure 2-8). Once the RLGN has settled to Fine
Align state in the At-Sea Align mode, the RLGN
switches automatically from Fine Align to the Navi-
gate mode when error estimate criteria are met. If
the RLGN has settled to Fine Align state (ALIGN-F
indication) using the Dockside reference (DOCK
ON), the operator must remove the selected refer-
ence (DOCK OFF) and select a velocity reference.
The RLGN will then switch from Fine Align to the
Navigate mode. The RLGN will determine position
by dead reckoning until a position reference source
is selected. In the same manner, when SLAVE is se-
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lected as the reference, SLAVE must be deselected
to enter the Navigate mode. To enable the transition
from Dockside or SLAVE Fine Align to Navigate
mode, proceed as follows:

a. Observe that display indication has changed
from ALIGN-C to ALIGN-F.

1‘!!!!!!” DOCK
er 52.80'N

B76"12.98'W

Ve
fasVes
ect Option

4 Pitch

b. Check that velocity and position reference
sources are operating.

c. Press the <SENSOR> key on the keypad.
|
1 ALIGH-F DOCK AUTOD  AMORM
| LAT 36°52.88'N VT 600.80 HIG
‘ LON B76"12.98'W DAY e GHMT 1
1 DOCK ON 3 SLAVE OFF
\ 2 PDIG OFF 4 BFTT OFF
| Tossle Option, ENTER or CLEAR
|
d. Press the <1> key to select DOCK OFF.
ALIGH-F F
LAT 36°5 HBE HIG 1
LOH B76°1 GHT 1
FF OFF
DIG OFF 4 BFTT OFF
e Option, EMTER or CLEAR 1 of 4
e. Press the <ENTER> key and observe the Hori-

zontal Reference menu.

ALIGH-F

LAT 36°52.

LOM @7e"12.
M OFF

3 VDIG  OFF

OFF
+ Option
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f.  Press the <1> key to select VMAN ON.

1 ¥HAN
OFF
Ortion

g. Press the <ENTER> key and observe Manual
Velocity Entry.

ALIGN-F  DOCK
LAT 36°52.88'N VT
LON B876°12.98'W D
Manual Velocit
Reference Velo
ENTER to accer

h. Verify that 000.00 knots is displayed. If not,
press the <CLEAR> key and enter 000.00.

i. Pressthe <ENTER> key. Verify that Navigation
Aid is accepted.

Havisation Aid accerted

j-  Verify that the system has entered Navigate
mode by observing NAVIGATE in the top left of
the display.

Havisation Aid accerted

2.3.2.6 Switching Between Navigate and Align
Modes. Once the RLGN is operating in the Navi-

gate mode, the RLGN can be switched to an align-
ment mode without having to recycle power. This ca-
pability is useful when the ship returns to dockside
and the INS will be left operating.

If the ship is to remain docked for more than 20 hours,
use the following procedure to select Align at dock-
side (DOCK ON) and enter the ship’s position on
each RLGN. The RLGN will exit the Navigate mode
and return to the Align mode. Maintaining INS oper-
ation in Align at dockside eliminates any parameter
drift if the navigation aid (GPS) and/or velocity refer-
ence is turned off. Twenty hours is required to realign
the INS to full accuracy.

IMPORTANT - If the ship will remain at dockside for
less than 20 hours, continue operation in the Navi-
gate mode. Continue accepting position fixes from
selected position sensor, or periodically enter posi-
tion fixes manually if the position sensor is not oper-
ational.

NOTE

Selecting ALIGN while at dockside
(DOCK ON) will down mode the RLGN.
Navigation data will not be available
to various digital users, for example,
user systems that require full NAVIGATE
mode for operation. Verify with all users
of digital navigation data prior to select-
ing DOCK ON.

To switch from Navigate mode to Align at dockside
mode:

a. Press the <SENSOR> key. Observe that Posi-
tion Reference menu is displayed.

NAYIGATE VMAN MAND  ANORM

LAT 36°"953.87'N VT 806.84 HDG 334.71°
LON BF6°12.48'W DAY 197 GMT 14:87:39
1 DOCK OFF 3 SLAVE OFF

4 BFTT OFF

2 PDIG OFF
Tossle Option. ENTER or CLEAR

1 of 3

b. Press the <1> key to select DOCK as the nav-
igation aid, and observe that DOCK ON is dis-
played.

C.

d.

e.

f.

g.

NAYIGATE YMAN  MAND  ANORM

LAT 36°S3.07'N VYT 060.88 HDG 334.71°
LON B76°12.408'W DAY 197

GMT 14:87:48
1 DOCK ON 3 SLAVE OFF
2 PDIG OFF 4 BFTT OFF
Tossle Option, EMTER or CLEAR 1 of 3

Press the <ENTER> key and observe that the
correct GMT is being updated.

NAYIGATE VHMAN MAND  ANORM

LAT 36°53.87'N VT B06.08 HDG 334.71°
LON B876°12.48'W DAY 197 GHMT 14:08:82
Position Reference Entry

GHMT = 14:88:82

ENTER to accerpt. CLEAR to redect

Press <ENTER> key. Observe that VERTICAL
DEFLECTION NORTH is displayed.

NAVIGATE YMAN MAND  ANORM

LAT 36°53.87'N YT 888.84 HDG 234.71°
LON @F6°12.48'W DAY 197 GMT 14:@88:19
Position Reference Entry

Vert Defl North = + 8B.8 arc sec

ENTER to accert. CLEAR to redect

If Vertical Deflection North displays 00.0 arc
seconds, press the <ENTER> key. Ifit does not,
press the <CLEAR> key. Enter +00.0.

Press the <ENTER> key. Observe that VERTI-
CAL DEFLECTION EAST is displayed.

NAYIGATE VMAN  MAND  ANORM
LAT 36"53.67'N VT 806.86 HDG 334.71°
LON @Fe"12.48'W DAY 197 GMT 14:83:28

Position Reference Entry
Vert Defl East = + 88.8 arc sec
ENTER to acceet. CLEAR to redect

If Vertical Deflection East displays 00.0 arc sec-
onds, press the <ENTER> key. If it does not,
press the <CLEAR> key. Enter +00.0.



m.

Press the <ENTER> key. Observe that the LAT-
ITUDE is displayed.

NAYIGATE YMAN  MAND ANORM

LAT 36°53.67'N VT 006.88 HDG 334.71°
LON 876"12.48'W DAY 197 GMT 14:88:39
Position Reference Entry

Latitude = 36°53.87'N
ENTER to accert. CLEAR to redect

Press the <CLEAR> key and enter the Dock-
side Latitude.

Press the <ENTER> key. Observe that the
LONGITUDE is displayed.

NAVYIGATE YMAN MAND  ANORM

LAT 36°53.87'N VT 008.84 HDG 334.71°
LON B76°12.48'W DAY 197 GMT 14:88:49
Position Reference Entry

Lonsitude = BFE°12.48'W
ENTER to accept. CLEAR to redect

Press the <CLEAR> key and enter the Dock-
side Longitude.

Press the <ENTER> key and verify that the dis-
played position is correct.

NAYIGATE YMAN MAND ANORM

LAT 36°"S3.87'N VT 800.88 HDG 334.71°

LON B76°12.48'W DAY 197 GMT 14:89:14
Fix LAT 36°53.87'N
Fix LON @76"12.40'W
ENTER to accert. CLEAR to reJdect

14:88:16

If the displayed position is correct, press the
<ENTER> key again. The RLGN checks the
entry for reasonableness and accepts it.

NAVIGATE DOCK AUTOD ANORM

LAT 36°53.67'N VT 000.08 HDG 334.71°
LON B76"12.40'W DAY 197 GMT 14:09:31

Fix LAT 36°53.07'N
Fix LON 876"12.40'W
Position accepted

14:88:16

Within a few minutes, ALIGN is displayed in the
upper left-hand field and DOCK is the displayed
NAVAID.

ALIGN DOCK
LAT 36°53.67'N
LON B76°12.48'W DAY 197
1 RCDU Lockout 3 Faults
2 S¥s Confis
Select Option

S I0 Confis
4 Indexors & ID Restart
1 of 3

n. The RLGN will automatically sequence through
the align modes. Upon completion of Coarse
Align, ALIGN-C will be displayed in the upper
left-hand field. Approximately 20 hours after
align is initiated, the display will transition from
ALIGN-C to ALIGN-F, indicating that Fine Align
is complete.

To switch from Align mode back to Navigate mode,
proceed as follows:

a. Check that the position sensor and velocity ref-
erence sources are operating.

b. Press the <SENSOR> key, select DOCK OFF,
and select position sensor (PDIG ON).

c. Press the <SENSOR> key, select Page 2 of
Sensor Menu, and select applicable horizontal
velocity damping source ON.

NOTE

Ifin ALIGN-F, the RLGN will automatically
enter Navigate mode, and the display will
change to indicate NAVIGATE.

2.3.3 TRANSVERSE COORDINATES
REFERENCE AND DISPLAY.

NOTE

If the INS operates near a geographic
pole for an extended period of time, the
internal estimate of heading error will
increase in accordance with expected
Root Mean Square (RMS) heading er-
ror. If the internal estimate of heading
error exceeds a limit after the system
has achieved NAVIGATE mode, and
current latitude is less than 84 degrees,
then operator advisory Fault Code 49 will
be announced. To realign heading and
reduce the 24-hour heading oscillation
and subsequent navigation errors, the
operator should enter position fix data
as available. A sequence of at least
three position fixes is required with an
approximate three- to eight-hour interval
between fixes. Additional position fixes
(10-12) will provide improved realign-
ment. GPS position fixes are generally
the most accurate position source for
realignment. This realignment method
will have minimal impact on system avail-
ability.

2.3.3.1 Use of Transverse Coordinates Refer-
ence System. In a gyro-stabilized platform, torque
values based on the tangent (tan) and secant (sec)
of latitude are used in system control loops. While
the INS is a strapdown system based on ring lasers,
calculations involving these functions are also used.
As the INS approaches 90 degrees latitude, these
values become indeterminate (approach infinity)
and are no longer valid for calculations. In addition,
at high latitudes, the magnitude of east/west vec-
tors has less validity. For this reason, an alternate
(Transverse) Earth coordinates reference system is
used when the INS is operating at latitudes greater
than approximately 85 degrees. The Transverse
north pole is located at the intersection of the geo-
graphic 180-degree meridian and the equator. The
geographic 90-degree and 270-degree meridians
become the Transverse equator, and the geographic
equator becomes the Transverse 90-degree and
270-degree meridians. (Refer to Figure 2-9.)

2.3.3.2 Modes for Use in Transverse Coor-
dinates Reference System. Three modes are
available for selecting operation using Transverse
coordinates reference. These modes — AUTO,
MNORM, and MTXVS - are selected from Page
1 of the Mode menu. Select AUTO under normal
conditions. When AUTO is selected, the INS au-
tomatically switches from normal to Transverse
coordinates reference when the INS crosses 86
degrees north/south latitude. The INS switches
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back to normal coordinates when the INS crosses
back through 84 degrees. Select MNORM to force
the INS to continue using the normal (geographic)
reference regardless of operating latitude. Select
MTXVS to force the INS to use Transverse coordi-
nates reference regardless of operating latitude and
longitude. The selected mode and the operating
mode presently being used by the INS is displayed
in the COORDinates field of the display (see Figure
2-3). Displayed indications are as follows:

« ANORM - AUTO selected, normal coordinates be-
ing used

« ATXVS - AUTO selected, Transverse coordinates
being used

* MNORM - Normal coordinates manually selected

* MTXVS - Transverse coordinates manually se-
lected

In addition to the operating mode, the position and
heading can be displayed in either normal or trans-
verse coordinates regardless of the selected INS
operation reference. Select the position display
from the AUX FUNC menu, Page 2, Normal/Trans-
verse function. This function is a toggle selection.
When Transverse position and heading are being
displayed, the Latitude (LAT), Longitude (LON), and
Heading (HDG) indications are replaced by Trans-
verse Latitude (TLT), Transverse Longitude (TLN),
and Transverse Heading (THD), respectively.

2.3.4 ACCEPTING AND ENTERING POSITION
FIXES. INS position resets are based on inertial
position, an uncertainty area (system accuracy)
defined by INS sigma latitude (SN), sigma longitude
(SE), and position fix data. The estimated values of
SN and SE increase with time but are decreased by
the application of a position fix. Entry of valid fix data
with suitable fix variances should always improve
system accuracy.

CAUTION

Forcing an incorrect reset will introduce
a position error proportional to the reset
error. This position error will propagate
through the undamped Earth loop into po-
sition and attitude errors. Large position
or attitude errors may cause the vertical
loops to undamp and oscillate over a pe-
riod of 84 minutes due to velocity errors.

2.3.41 Applying Fix Data as a Slew. For condi-
tions where the system has operated for an extended
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term without a position update, the system sigma lati-
tude and longitude values will have increased. Appli-
cation of a single accurate fix will produce a position
reset that is approximately equal to the fix error and
will correct drift parameters. A single fix may not up-
date the position completely. If application of succes-
sive fixes and gradual convergence of the Kalman
filter to the correct position over time are not accept-
able for tactical reasons, then the fix data should be
applied again as a slew.

2.3.4.2 Position Updates. Position updates are
handled by the Kalman filter and can be applied as
either position fix resets or position slews, and are
described as follows:

a. Position Fix. A position fix will reset both posi-
tion and drift coefficients; however, the amount
of position movement will depend on the weight-
ing given to the fix. This calculation is based on
the system’s internal estimate of position and
the fix data. The effect of the fix is calculated
by the Kalman filter and can be displayed for re-
view before acceptance. Fixes can be received
via the data interfaces from an external source,
such as GPS, or can be entered manually by
the operator. Whether accepted automatically
or entered manually, once the fix reset is ap-
plied, its effects cannot be undone.

b. Position Slew. A position slew allows the op-
erator to enter position data to update system
position without causing a reset using the Mode
menu, Slew function. This process resets the
navigator’s position only to the entered fix posi-
tion but does not change Kalman filter parame-
ters or underlying system drifts. Position slews
can only be entered manually by the operator.

2.3.4.3 Accepting or Rejecting Fixes. The re-
set mode allows the operator to select how automatic
fixes are accepted or rejected, enables review of last
accepted fix data, and enables review and manual
acceptance of pending fixes that the system has re-
jected as unreasonable. The Fix Review mode can
be selected from the Mode menu, Reset Mode func-
tion. The mode selected on this menu determines
how the system involves the operator in the review
and acceptance of fixes from external position sen-
sors. Manual fixes can be entered into the system at
any time using the Mode menu, Fix function. When
fixes are entered manually, the system checks the fix
data for reasonableness in the same manner as for
fixes received from external position sensors. If the
manually entered fix data is determined to be invalid,
an appropriate fault code and a Reset Data menu are
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displayed. This menu allows the operator to review
the entered fix data and either force acceptance or
discard the data. At any time, the operator can re-
view the data for the last position fix accepted by the
system. This function is selected from the Display
menu, Page 3, Reset Data function. Figure 2-10
presents an outline of the various states associated
with the position fix functions.

2.3.4.4 INS Processing of a Position Fix. When
a fix is entered, either manually or automatically from
a navigation aid such as GPS, the Kalman filter com-
pares the inertially derived position with the available
position reference (fix) data. It operates on these
measurements to generate corrections to the mod-
eled system states. The process attributes naviga-
tional errors to sensor or system drifts, and then mod-
ifies the Kalman parameters to neutralize the error
pattern. Corrections are made to latitude, longitude,
velocities, tilts, heading, gyro biases, non-reversing
rotation rate biases, scale factors, misalignments,
and horizontal accelerometer biases. The Kalman
filter operates on the fix as entered. Fix processing
within the Kalman filter calculates the latitude and
longitude resets using the difference between sys-
tem position and fix position. The Kalman filter cal-
culates a weighting based on the estimate of system
accuracy (SN and SE) as compared to the fix ac-
curacy, defined by Fix Sigma North (FSN) and Fix
Sigma East (FSE). This weighting is used to deter-
mine the proportion of the difference in position to be
applied as the position reset. If a fix is entered with a
small sigma value (high accuracy), then a large per-
centage of the difference in position will be applied
as a reset.

The difference between the INS (system) position
and the fix position does not determine the weighting.
The weighting is determined by the estimated sys-
tem accuracy and fix accuracy. The estimated value
of system error increases with time, but is decreased
by the application of fix data as a reset. This method
results in a higher weighting being given to fix data
following a long navigate period, as compared to fix
data entered at relatively short intervals. The latitude
and longitude weighting or gain (K) is calculated us-
ing the system sigma values at the time of fix and the
fix sigma values [or the sigma values calculated from
Radial Position Error (RPE) data], which are used as
entered:

« K = (system sigma)?/[(system sigma)® + (fix
sigma)?]
* FSN and FSE = 0.40854 x RPE

The north and east distances that the reset will move
the INS position (DN and DE) are given by:

* Reset = K x (fix position - system position)

2.3.4.5 Criteria for Acceptance of a Position
Fix. When a position fix is entered, the Kalman
filter checks the fix using the following limits:

(Position error)? = (system lat - fix lat)? + [(system lon-
fix lon) x cos(fix lat)]?

Error limit = 9 x (SN2 + FSN2 + SE? + FSE?) + K
(offset)

If (Position Error)? is greater than the error limit,
then an operator advisory (Fault Code 209) is an-
nounced, and the fix is rejected and may be held for
review. The INS resets for latitude, longitude, ve-
locity, and various system feedback parameters are
also checked using appropriate limits similar to the
above limit on fix position error. If areset exceeds an
error limit, then an operator advisory (Fault Codes
212 through 217) will be declared. The operator
is alerted (using Fault Codes 218 through 222) to
fix data or a reset outside acceptable bounds. If
the fix data is unreasonable or if a reset exceeds
a specified limit, the operator should then review
the reset DN and DE (the north and east distances
the reset will move the system solution) and either
correct the fix data or, if the fix data is known to be
accurate, accept it and force the reset.

2.3.4.6 Enhanced Performance Position Accu-
racy (EP?A). (Refer to Figure 2-11) The EP?A fea-
ture of the INS addresses the residual errors that
remain in the INS position solution. The INS er-
rors are characteristically slowly varying; e.g., the
84.4-minute Schuler period and the 24-hour earth
loop. In contrast, the errors in the GPS aiding source
are short period, typically on the order of seconds to
minutes, and are more random in nature; e.g., iono-
spheric and multipath errors. The INS uses EP?A to
estimate the current value of the slowly varying INS
error and to “average out” the short-period GPS er-
rors to provide a Real-time estimate of the correction
to the Kalman-derived INS position:

EP2A is automatically applied to the INS position so-
lution whenever the following conditions are satis-
fied:

* GPS is the selected position reference source.

» The GPS position is lever-arm corrected to the aid-
ing INS.

* The INS operating mode is NAV or NAV-C.
* INS latitude is less than 89°.

* The INS reset mode is AUTO or AUTO/REVIEW.
* The INS is receiving continual GPS updates.

In the absence of GPS fixes, or if the GPS position
diverges from the INS position estimate by more than
200 meters, the EP?A filter is allowed to decay back
to the Kalman filter position estimate. After a period
of approximately 1272 minutes without GPS fixes, the
EPZA correction decays to zero, giving an INS esti-
mated position that is equal to the Kalman filter esti-
mate.

The Kalman filter solution is independent of, and un-
affected by, the EP?A algorithm. The EP?A esti-
mate is applied to the INS estimated position after
the Kalman filter. The Kalman filter itself and other
parameters estimated by the Kalman filter, such as
velocity and attitude, are not affected by EP?A.

2.3.4.7 Reset Modes and Operator Acceptance
of a Position Fix. The Reset mode (MODE Menu,
Reset Mode function) defines the conditions for fix
entry and is set by the operator. The effect of the fix
is calculated and can be displayed for review before
acceptance; but once the reset is applied, its effects
cannot be undone. The operator may select from the
following reset modes:

NOTE

Regardless of the Reset mode selected,
all fixes will be automatically accepted by
the system during the first 128 minutes
when the system is being aligned At-Sea.

a. REVIEW Reset mode. An operator’s accep-
tance/rejection is required after review of the re-
set data. When a position fix is received, the
RLGN will prompt the operator by announcing a
fault and by displaying Fault Code 221. To re-
view and either accept or reject the fix data, se-
lect DISPLAY menu, Page 3, Reset Data func-
tion.

NOTE

The fix must be either accepted or re-
jected or the RLGN will not process new
fix data for 10 minutes.

b. AUTO REVIEW Reset mode. Position fixes or
resets that meet the error limit criteria are ap-
plied without operator review. Position fixes or
resets that do not meet the error limit criteria are
held for operator review. When a position fix or
reset is rejected, the RLGN will prompt the op-
erator by announcing a fault and by displaying a



fault code. To review the out of limit fix data, se-
lect DISPLAY menu, Page 3, Reset Data func-
tion. If the fix is not reviewed within 10 minutes,
the fix data is discarded. Additional fixes re-
ceived during this time are not processed and
may be overwritten by later fixes.

c. AUTO Reset mode. Position fixes or resets that
do not meet the error limit criteria are not ap-
plied. Position fixes that do meet the error limit
criteria are applied to the INS without operator
review.

CAUTION

Depending on the review mode selected,
a rejected fix may be entered by the op-
erator. These functions allow the opera-
tor to force the acceptance of a good fix
to correct system errors. This is useful
if a fix is rejected as a result of errors in
the system’s estimate of position. Care
should be taken when manually entering
or accepting a fix that has been rejected.
Acceptance of an unreasonable fix intro-
duces position errors and will cause cal-
culations of position and velocity to di-
verge.

NOTE

Any position fix for which the resulting ra-
dial position reset exceeds 5 NM should
be reviewed closely before acceptance.
Any fix that exceeds the range of the lati-
tude and longitude reset (DN and DE) dis-
play (x 100 NM) is immediately suspect.

2.3.4.8 Automatic Entry of a Position Fix. Fixes
may be entered automatically via the Naval Tactical
Data System (NTDS) data interface from a naviga-
tion aid such as the GPS. Using SENSOR menu,
Page 1, toggle PDIG to ON. Depending on the Re-
set mode selected at the MODE menu, Reset mode
function, these fixes will be automatically accepted or
rejected by the INS, or the operator will be prompted
to review the fix data and manually accept or reject
the fix (see above).

NOTE

Automatic position or speed inputs are
not allowed when the INS is operating in
Dockside mode.

2.3.4.9 Manual Entry of a Position Fix.
CAUTION

The RLGN will reject the manual fix if the
reset exceeds the error limits described
in Paragraph 2.3.4.5. Care must be
taken when manually accepting a fix that
has been rejected by the RLGN. Forc-
ing acceptance of an unreasonable fix
introduces position errors and will cause
the system calculations of position and
velocity to diverge.

A manual position fix may be entered at any time
when the RLGN is in the Navigate mode, even when
navigation aids are selected for automatic entry of
position fixes. To perform a manual position reset
(i.e., to enter a fix), the operator must enter fix time,
latitude, longitude, and estimate of fix accuracy
(Sigma value of the fix) in nautical miles. After the
fix data is entered through the display, the RLGN
will not immediately use the data for reset, but will
first calculate the system parameters based on the
fix data. The operator must review the calculated
effect of accepting the fix by examining the delta
(DN and DE) and sigma (FSN and FSE) latitude
and longitude values. The operator then accepts or
rejects the fix data using the procedure described in
Paragraph 2.3.4.10. If the operator does not accept
or reject the fix data, the RLGN will retain only the
last accepted fix.

2.3.410 Manual Fix Entry Procedure.

a. Press the <MODE> key and select Fix.

HAVIGATE YMAN AUTOD A

LAT 36°52.70'N VT 000.00
LON 876°12.76'W DAY 349

1 Dampins 3 Slew
2 Fix 4 Horm/Txus €& LosCal Mode
Select Option 101

b. Current time is displayed and may be accepted
by pressing the <ENTER> key

C.

MAVIGATE

VMAN AUTOD A
LAT 36°52.78'N VYT 060.60

LON B76"12.76'W DAY 349

Fix Entry

GHMT = 15:41:24

ENTER to accert, CLEAR to reJdect

To enter any other time (up to a maximum of one
hour in the past) press the <CLEAR> key and
enter the fix time in HH:MM:SS format.

NAYIGATE VHMAN  AUTOD A
LAT 36°52.78'N VT 000.@4 HIG !

LON B76°12.76'W DAY 349 GHT

InPut value

Use the <BACK SPACE> key to eliminate key-
punch errors.

Press the <ENTER> key to accept the entry.

The display will now prompt for entry of fix lati-
tude. Current system latitude is displayed, and
may be accepted by pressing the <ENTER>
key.

VMAM  AUTOD A
Y 4 HIG
< GHMT 15:42

v
Latitude = 3&°
EMTER to accert. CLEAR to redect

To enter a different value, press the <CLEAR>
key and enter fix latitude in DD°MM.mm' format.
Press the <NE+> key to enter the North Hemi-
sphere, or the <SW-> key to enter the South
Hemisphere.
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HAYIGATE YMAN  AUTOD
LAT 36°52.70'N VYT 800.64 H
LON @76°12.76'H DAY 349 GHT

Fix Entry
Latitude = #.°__._.'_
Input value

Press the <ENTER> key to accept the entry.

The display will now prompt for entry of fix lon-
gitude. Current system longitude is displayed,
and may be accepted by pressing the <ENTER>
key.

NAVIGATE YMAN AUTOD ANORM

LAT 36°52.70'N VT 900.84 HDG 333.18°
LON B76"12.76'W DAY 349 GMT 15:43:41
Fix Entry

Lonsitude = B876°12.76'U

ENTER to accept, CLEAR to reJect

To enter a different value, press the <CLEAR>
key and enter fix longitude in DD°MM.mm’ for-
mat. Press the <NE+> key to enter the East
Hemisphere, or the <SW-> key to enter the
West Hemisphere.

Press the <ENTER> key to accept the entry.

The display will now present two options for en-
try of fix error estimate, 1/North and East Error
or 2/Radial Position Error.

NAVIGATE YMAN  AUTOD ANORM
LAT 36°52.70'N VT 000.04

LON 876"12.76'W DAY 349 Gr

1 NHorth and East error estimates

5:44:408

2 Radial Position error estimates
Select Option 1 of 1

Select one of the following options:
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CAUTION

In either of these fix error estimate op-
tions, the Sigma values must reflect the
true position fix accuracy. Assigning a
large Sigma to an accurate fix will not dis-
turb the INS, but the reset will have only
a small correction on the system. On the
other hand, assigning a small Sigmato an
inaccurate fix will disturb the system and
result in position and velocity divergence.

(1) North and East Error:

(a) Press the <1> key to select North
and East Error format. The display
will now prompt for entry of fix Sigma
North. Current Sigma North (SN) is
displayed and may be accepted by
pressing the <ENTER> key.

NAVIGATE VYMAN AUTOD ANORHM

LAT 36°52.70'N VT ©800.064 HDG 333.18°
LON 076°12.76'W DAY 349

GMT 15:44:21
Fix Entry

Sisma North = 88.3 NM

ENTER to accept, CLEAR to reJdect

(b) To enter a different value, press the
<CLEAR> key and enter fix Sigma
North (SN) in xx.x NM format.

NAVIGATE VMAN  AUTOD ANORM
LAT 36°52.70'N VT 000.84 HDG 333.18°
LON 076°12.76'W DAY 349 GHMT 15:44:39

Fix Entry
Sisma North = ¥._._. NM
InPut value

Press the <ENTER> key to accept the
entry. The display will now prompt for
entry of fix Sigma East (SE). Current
Sigma East (SE) is displayed and may
be accepted by pressing the <EN-
TER> key.

(c) To enter a different value, press the
<CLEAR> key and enter fix Sigma
East (SE) in xx.x NM format. Press
the <ENTER> key to accept the entry.
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(2) Radial Position Error:

(a) Press the <2> key to select Radial
Position Error (RPE) format. RPE is
equal to 95% Circular Error Probable
(CEP). The CEP defines that circular
area within which the actual ship’s
position exists with a certain defined
probability. The RPE defines that
probability as 95% (i.e., the size of
the CEP is defined by RPE such that
there is a 95% probability that the
ship’s position exists within the CEP).
The display will now prompt for entry
of RPE.

Current INS RPE is displayed and
may be accepted by pressing the
<ENTER> key.

NAVIGATE VMAN AUTOD ANORM

LAT 36°52.70'N VT 800.84 HDG 333.18°

LON 876"12.76'W DAY 349 GMT 15:46:18
Fix Entry

Radial position error = 68.3 NH

ENTER to accept, CLEAR to redect

(b) To enter a different value, press the
<CLEAR> key and enter fix RPE in
xx.Xx NM format. Press the <ENTER>
key to accept the entry. The INS now
uses the RPE to calculate FSN and
FSE.

NAVIGATE VMAN AUTOD ANORM
LAT 36°52.70'N VT ©900.90 HDG 333.18°
LON 976°12.76'W DAY 349 GHMT 15:46:35

Fix Entry
Radial position error = ¥_._ NN
InPut value

The display will now show the complete fix
data, and prompt the operator to enter the fix
by pressing the <ENTER> key or reject by
pressing the <CLEAR> key.

When the fix data is correct, press the <EN-
TER> key and the RLGN will calculate and dis-
play the reset parameters.

0.
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a.

If the fix parameters are within the error limits,
the RLGN will prompt the user with "REASON-
ABLE."

NAVIGATE VMAN  AUTOD  ANO
LAT 36°52.78'N VYT 688.84 HDG
LON B76°12.76'W DAY 349 GMT
Fix LAT 36"52.7@8'N RPE 88.3 NM

Fix LON B76"12.76'W

Reasonable. ENTER/CLEAR

If outside the error limits, the RLGN will prompt
the user with "UNREASONABLE." In either
case, choose one of the following options:

(1) Accept the fix by pressing the <ENTER>
key.

(2) Reject the fix by pressing the <CLEAR>
key.

(3) Do nothing and allow the fix to be overwrit-
ten by the next incoming fix.

NOTE

The RLGN maintains a history of position
data to allow fix computations using the
data obtained up to 60 minutes prior to
the current time. Fault Code 218 will be
declared if the fix data is more than 60
minutes old.

Manual Position Slew Procedure.

Press the <MODE> key and press the <5> key
to select RESET MODE.

NAVIGATE VMAN  MAND
LAT 36°52.71'N VT 008.88 HIG
LON B76"12.98'W DAY 354 G

3 Slew

E 4 HormdTxvs
Select Option

Use the <NE+> key or <SW-> key to toggle the
reset mode to REVIEW.

e.

f.

NAYIGATE YMAN  MAND X
LAT 36°"52.71'N VT 008.87 H
LON 876"12.98'W DAY 354 GMT 15

Reset mode = REVIEW

ENTER to accert, +/- to tossle

Take a position fix using the best available refer-
ence, usually a GPS fix. Take a mark of position
and note the exact GMT of the mark.

NOTE

Perform the following steps as soon as
possible following the fix taken in Step c.
Accuracy of the slew will be degraded by
time and ship’s maneuvering.

At the AN/WSN-7(V)
<MODE?> key.

keypad, press the

NAVIGATE YMAN  AUTOD AN

LAT 36"52.70'N VT 800.88 HDG
LON 876%12.76'W DAY 349 GMT

T3
1 Dampins 3 Slew S Reset Mode
2 Fix 4 Horm/Txvs €& LosCal Mode
Select Option 1 o0f 1

Press the <3> key to select SLEW. Observe that
GMT is displayed.

Position
GMT = 15:45:87
ENTER to accept. CLEAR to re.lect

Press the <CLEAR> key. Enter GMT from Step
C.



NAYIGATE VMAN  MAND  ANORM

LAT 36"32.F1'N VT 088.87 HDG 333.1
LON 876"12.98'W DAY 354 GMT 15:45

Position ference Entry
GMT = 8_:__:__
Input value

g. Press the <ENTER> key. Observe that LATI-

TUDE is displayed.

NAYIGATE YMAN  MAMD AND
LAT 26°52.71'N ¥T @868.88 HDG
LON B76°12.91'W DAY 354 GMT
Position Reference Entry
Latitude = 36°52.71'N

ENTER to accert. CLEAR to redect

h. Press the <CLEAR> key. Enter Latitude from

Step c.

MAVIGATE VHMAN  MAND

LAT 36°52.F1'N VT 688.828 HIG :
LON B876°12.91'W DAY 354 5
Position Reference Entry
Latitude = 36°5%.__'_

Input value

i. Pressthe <ENTER> key. Observe that LONGI-

TUDE is displayed.

MAVMIGATE VMAN  MAND
S2.F1'N VT @ea.av

LON 12.91'W DAY 354

Position Reference Entry

Lonsitude = B75°12.91'H
ENTER to accert. CLEAR to redect

Step c.

Press the <CLEAR> key. Enter Longitude from

NAVIGATE YMAN MAND  ANORM
LAT 36°52.71'N VT 080.87 HDG 333.19°"
LON 876"12.91'W DAY 354 GMT 15:47:15

Position Reference Entry
Lonsitude = B76°%_.__"'_
Input value

k. Press the <ENTER> key. Observe that the new
position as entered is displayed.

NAVIGATE VMAN  MAND

LAT 36°52.71'N VT @ee.a?

LON 876°12.91'W DAY 354

Fix LAT 36°"52.71'N

Fix LON 876"12.91'H 15:48:32
ENTER to accert. CLEAR to redect

I.  To reject the new position, press the <CLEAR>
key. To accept the new position, press the <EN-
TER> key. Observe that Position is accepted.

NAYIGATE VMAN  MAND
LAT 36°"52.71'N VT 060.88
LON B76"12.91'W DAY 354

Fix LAT 36°"S2.71'H
Fix LON 876"12.91'W 15:48:32
Position accerpted

2.3.412 Review Reset Data Procedure. You
can review reset data for the most recent fix, includ-
ing fix data, type of fix (manual or GPS), and date
and time of fix.

a. Press the <DISPLAY> key and press the
<NEXT PAGE> key until 3 of 5 appears in the
lower right corner of the display.

NAYIGATE YMAN  MAND
LAT 36°52.71'N VT 6888.86 HDG
LON BF&"12.92'W DA 4

1 Sisma N/E 3 DV¥n/DVe
2 Sisma VYn/Ve 4 0OCn
Select Ortion 3 of §

& Desishation

b. Press the <5> key and select RESET DATA.
The fix latitude and longitude will be displayed,
along with the fix accuracy (FSN and FSE), and
the type of fix taken.

ANORM
2

1'W FSE 88.
reset Data

c. Pressthe <NEXT PAGE> key. The fix day and
time will be displayed.

NAYIGATE VHMAM  MAND A

LAT 38° M B08.86 HDG

LON @76°12 [ DAY 354 GH
Fix day time 15:48:32

Last Arrlied Reset Data

d. Press the <NEXT PAGE> key again to display
the system accuracy (SN and SE) and the dif-
ference in position (DN or DE).

NAVIGATE YMAN  MAND AHORM
2 866.86 HDG 333.19°
GHMT 15:48:41
@8 HM SH 88.3 HM MAN
Reset DE -86.81 HM SE 88.2 HM
Last Arrlied Reset Data 3 of 4

e. Press the <NEXT PAGE> key again to display
the time since the last reset.

NAVIGATE VMAN  MAND ANORM
LAT 36°52.71'N VT @88.8e HIG
LON B8F6°12.92'W DAY 354

Reset dav time

Time since last reset B0G:81:86
Last Arrlied Reset Data
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2.3.5 SELECTING THE VELOCITY DAMPING
MODE, SOURCE, AND FILTER. Velocity reference
data is used by the Kalman filter to provide damping
for the vertical (Schuler-tuned) loops. The velocity
reference to be used by the system is selected by
the operator and is available from external sources
(speed logs or GPS receivers) via the data inter-
faces, or it can be entered manually. The selected
velocity reference provides the Kalman filter with
water speed or ground speed reference data in
the ship’s coordinates (fore/aft and port/starboard)
or geographic coordinates (north and east). If the
port/starboard water speed is not available (as in the
case of a single-axis speed log), an estimate of the
port/starboard water speed is calculated using the
inertial fore/aft velocity, heading rate, and side-slip
coefficient. If the Dockside mode is selected, the
fore/aft and port/starboard ground speed used by
the Kalman filter is set to 0.0 knots. The selected
velocity reference (after log bias, lever arm, and
side-slip corrections are applied) is resolved into
appropriate components and compared with the
inertial-derived velocities. The differences are mul-
tiplied by optimal gains in the Kalman filter and
corrections are fed back into the vertical loops to
achieve optimally damped loops. The Kalman filter
controls the automatic selection of damping or un-
damping during turns or backing, or when there is
a significant discrepancy between log and inertial
solutions. Automatic undamping and redamping are
accomplished by applying accept/reject criteria to
the filtered inertial reference velocity differences.

2.3.5.1 Selecting Damped or Undamped Opera-
tion. Based on the selection of the damping mode
(MODE menu, Damping function), damping of the
horizontal velocity loops will either be automatically
selected based on the filtered velocity or will be man-
ually selected to fully damped or fully undamped op-
eration.

a. When Auto damping is selected, the system au-
tomatically selects damped (AUTOD displayed)
or undamped (AUTOU displayed) mode based
on comparison of the reference velocity with
the system’s inertial velocity. As long as this
corrected difference does not exceed the iner-
tial limit, the system uses reference velocity to
damp inertial velocities. If the corrected differ-
ence between the reference velocity and inertial
velocity exceeds an internal limit, the system will
automatically switch to undamped mode. Auto-
matic damping (Auto selected) is the preferred
mode since it provides velocity damping and
minimizes the effects of ship’s speed reference
errors due to ship maneuvers or other sources.
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b. When Man Damp is selected, the system is
forced into the damped mode (MAND dis-
played) regardless of the reference compar-
ison. The operator can use this function to
force the system to accept data from the ve-
locity source and keep the system damped.
Selection of Man Damp can be used as an
operator-selected reset if advisory Fault Code
223 is displayed, indicating that the system has
remained undamped for an excessive period of
time with Auto damping selected. Man Damp
can also be used as an operator-selected reset
when ship’s speed is being manually entered.
Refer to Paragraph 2.3.7.5.

c. In addition, selection of Man Damp may be
necessary whenever the ship is operating in
an area of large gravity anomalies. Selecting
Man Damp will prevent the system from go-
ing into undamped operation, induced by grav-
ity changes in the system’s inertial velocity esti-
mate.

d. When Man Undamp is selected, the system
is forced into the undamped mode (MANU
displayed) and velocity damping is inhibited
regardless of the reference comparison. This
function is useful if the system is in NAVIGATE
mode and damping velocity is incorrect or not
available from the selected device. An example
of this condition would be the case where an
Electromagnetic (EM) Log with a retractable
sword is the selected damping source, but it
cannot be used until operating depth permits.
Another example of when Man Undamp is
used is during ship high speed maneuvers.

2.3.5.2 Selecting the Horizontal Velocity Damp-
ing Reference. When automatic damping is se-
lected, damping and undamping of the velocity loop
is determined by the filtered velocity differences. The
system periodically tests the criteria for determining
the damping mode, and it switches from damped to
undamped operation whenever the filtered velocity
difference exceeds the set criteria.

The transition from undamped operation to damped
operation will occur whenever the filtered velocities’
differences have settled to within the set criteria. The
available speed reference for velocity damping is de-
termined by the system configuration. The speed
reference is selected on SENSOR Menu, Page 2.
When multiple speed references are available, the
selection for best operation is the following (in order):

1. Two- or three-axis GPS (best source)
2. Two- or three-axis Speed Log (water speed)

3. Single-axis Speed Log (water speed)
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4. Manual speed (entered in the event of loss of all
valid speed references)

2.3.5.3 Selecting the Horizontal Velocity Damp-
ing Filter. This function, selected from AUX FUNC
menu Page 1, Sys Config, allows the operator to
choose either Kalman or Third Order as the horizon-
tal velocity filter. The default filter type is selected
as an off-line configuration. If Third Order is config-
ured, Kalman can be selected on-line, or vice versa.
The filter type selected on-line will remain selected
only as long as the system is turned on. If the sys-
tem is turned off, the configured default filter type will
be automatically selected for use when the system is
turned on again. Both the Kalman filter and the Third
Order filter compare the difference between the iner-
tial and reference velocity and generate a feedback,
which is used to damp horizontal velocity errors at
Schuler-tuned frequencies.

Each filter type provides essentially the same func-
tion when operating in Navigate mode, with the ex-
ception that Kalman provides light damping of Earth
loop errors. Since Kalman provides the feedback for
system align and calibration, regardless of the config-
uration, Kalman is automatically selected at start-up
and remains active until the system enters the Navi-
gate mode. If Third Order is configured as the default
filter or is selected by the operator using this function,
the system will switch to Third Order only when it has
settled and enters the Navigate mode. If the system
exits Navigate mode while Third Order is selected,
the Kalman filter will automatically be selected during
the time that the Align mode is active. When the sys-
tem returns to Navigate mode, Third Order will then
be automatically reselected.

2.3.6 SELECTING DATA FOR DISPLAY.
NOTE

Data on the DISPLAY menu, Page 3, is
associated with the position fixes. This
data is useful for reviewing parameters
prior to selecting the Reset Data function
to accept or reject fix data when Review
or Auto Review is selected for the Reset
mode.

The operator can select any display of parameters
and data in addition to the normal position, heading,
velocity, day and time display. Display of additional
parameters is not necessary for normal operation;
however, selection of these display functions is use-
ful for manually verifying data transmitted to external
systems. Data is selected for display by pressing the
<DISPLAY> key and selecting the PAGE with the pa-
rameters to be displayed. (See Table 2-2.)

2.3.7 OPERATING UNDER INTERFERING CON-
DITIONS. During on-line operation of the RLGN, in-
terfering conditions such as fault conditions associ-
ated with hardware and software functions, 1/O bus
data input checks, I/O bus wrap-around testing, and
Inertial Measuring Unit (IMU) functions may occur
that require certain actions to be performed.

2.3.71 Acknowledging and Identifying Fault
Conditions. At start-up and during operation, the
RLGN BIT function continually monitors hardware
and software functions and checks calculation re-
sults for reasonableness. In addition, the RLGN
checks data input on the I/O bus and performs
wrap-around testing of 1/0O outputs. Any fault condi-
tion detected by BIT is announced by a visual alarm.
Each detected condition results in the generation
of a fault code, which is stored in battery-backed
RAM if the fault is still active when acknowledged for
display and review. Based on the type of fault code
displayed, the operator may acknowledge the fault
by pressing the <ALARM ACK> key and choosing
to continue system operation, or he may take the
RLGN out of service for navigation. Certain faults
automatically shut down the RLGN and cannot be
overridden by the operator. The following list out-
lines the major fault classifications of interest to the
operator:

1. Operator advisory fault codes inform the oper-
ator that manual intervention is required to re-
view data or to select functions related to sys-
tem operation. An example of an operator advi-
sory is Fault Code 221 (Position Fix Waiting for
Review).

2.  Non-critical fault codes indicate that a fault
condition exists that may be bypassed by
changing operation modes or selecting other
sensors, or by manual entry of data. Non-criti-
cal codes generally result from conditions which
allow continued operation at reduced capability
or at degraded performance levels. Non-critical
faults may also result from a fault condition in
the I/O, data messages, or in equipment ex-
ternal to the INS. An example of a non-critical
code is Fault Code 45 (Loss of Vital Heading
Synchro Reference).

3. Critical fault codes indicate that a fault condi-
tion exists that makes the INS unusable as a
reference source. Critical faults may or may not
result in automatic shutdown of the RLGN.

Appendix B provides a table listing all of the possible
BIT fault codes and associated fault/status relay set-
tings. Table B-1 indicates the source of the fault and
the fault classifications. The table also provides di-

agnostic information and references off-line BIT to be
performed to verify and troubleshoot the fault condi-
tion. In addition to the valid fault codes, several spare
code numbers are listed. Spare codes are reserved
for future expansion and will not be announced for
fault conditions.

Fault and status indicators may also be installed ex-
ternal to the system. These can be controlled by fault
and status relays (K1, K2, K3, and K7) to either il-
luminate or extinguish upon detection of the fault or
status condition. (Refer to Figure 5-5, sheet 1.) Re-
lay K1 functions as both a status and a fault relay.
This relay initially remains reset when the system is
in STANDBY to provide an external indication that the
system is not ready, and then sets when the system
enters the Align mode. The relay remains set unless
a fault condition occurs.

2.3.7.2 Operating with System Faults. If a fault
is detected during operation, the visual alarm is acti-
vated, and the fault code generated by the BIT func-
tion is displayed in the upper-right corner of the dis-
play. Before acknowledging each fault, first record
the displayed fault code number. For each fault con-
dition, determine the fault type and proceed as fol-
lows:

NOTE

The fault codes are to be recorded in
the event that the fault is intermittent.
Only faults that are active at the time
of acknowledgment are stored in bat-
tery-backed RAM; as such, they are
available for review at another time.

Operator Advisory. Acknowledge advisory and per-
form required action.

Non-critical faulit.

a. Acknowledge the fault by pressing the <ALARM
ACK> key, and observe navigation system op-
eration to determine if the fault is cleared or if
the fault condition is again announced.

b. If the fault condition is repeated, acknowledge
the fault and determine operating status or al-
ternate mode for continued operation.

c. Record the fault code(s) displayed for future
troubleshooting reference.

Casualty fault.



NOTE

Faults in this category are associated
with Inertial Measuring Unit functions. If
a casualty fault is announced, the sys-
tem will continue to operate using Dead
Reckoning but will have degraded accu-
racy and functionality.

a. Acknowledge the fault by pressing the <ALARM
ACK> key and observe RLGN operation to de-
termine if the fault is cleared or if the fault con-
dition is again announced.

b. If the fault condition is repeated, the system can
continue operating for limited use.

c. Acknowledge the fault and determine operating
status or alternate mode for continued opera-
tion.

d. Record the fault code(s) displayed for future
troubleshooting reference.

e. Shut down the system and perform fault testing
as soon as situation status allows.

Critical fault.
NOTE

Faults in this category indicate that fur-
ther operation of the system is not ad-
vised.

a. Record all fault code(s) displayed for future trou-
bleshooting reference. Turn off System Power
switch and tag the RLGN OUT OF OPERA-
TION.

b. Perform fault testing. (Refer to Chapter 5.)

RLGN automatic shutdown.
NOTE

Faults in this category automatically
cause system power to be turned off.

a. Turn off System Power Switch and main Power
Circuit Breaker and tag the RLGN OUT OF OP-
ERATION.

b. Perform fault testing. (Refer to Chapter 5.)

The following paragraphs outline the recommended
operator’s action with selected non-critical and casu-
alty faults.

2.3.7.3 Source Alternating Current (AC) Power
or Synchro Reference Fault. The RLGN contains
an internal Power Supply (1A1A6), which provides

an output of +25 Volts, Direct Current (VDC) power
during normal operation from the ship’s AC power
source. The +25 VDC is distributed via the Terminal
Junction System (TJS) to all end users. The Battery
Charger (1A1A7) produces -25 VDC power using the
+25 VDC as its input power under all conditions. The
-25 VDC is also distributed via the TJS to all users
on the bus. The Battery Charger also maintains the
charge on the Battery Assembly (1A1A5) using the
+25 VDC output from the Power Supply. The In-
verter Assembly (1A1A2), which operates from the
+25 VDC bus, generates 115 VAC, 400 Hz for the
components on the vital synchro reference circuit as
long as the RLGN is energized. In the event that the
ship’s main power bus is interrupted or out of toler-
ance, the Battery Assembly, working through the Bat-
tery Charger, provides emergency 25 VDC power
for continuous operation. BIT functions on the Vi-
tal Bus Circuit Card Assembly (CCA) (1A1A3) mon-
itor main AC power and non-vital reference supplied
to the RLGN, and provide control that automatically
turns off all non-vital synchro outputs in the event that
a source power or non-vital synchro reference fault
is detected. When the external power is reestab-
lished within the correct limits, the RLGN automat-
ically switches back to AC operation and restores
non-vital synchro outputs.

2.3.7.3.1 Fault Code 034. In the event of loss of
main 3-phase AC power, the RLGN can operate from
its internal battery for approximately 30 minutes. To
conserve battery power, the RLGN will discontinue
output of synchro roll, pitch, and non-vital heading,
but will continue to supply synchro Vital Heading and
synchro Velocity (Vi, V, and V,) data and reference
to the vital repeater(s) and velocity users.

2.3.7.3.2 Fault Code 037. Fault Code 037 indi-
cates that the internal battery voltage is low. If the
RLGN has been turned off for an extended period
of time, allow it to operate for at least two hours
to recharge the battery. If Fault Code 037 is de-
tected during normal operation, or if the battery fails
to charge to its normal level, the battery may require
replacement. The RLGN will operate properly with
this fault; however, it may not continue to operate in
the event of a fault in the 3-phase AC power source.

2.3.7.3.3 Fault Code 045. A faultin the internally
generated vital synchro reference Inverter Assem-
bly (1A1A2) will result in loss of heading output to
the synchro Vital Heading repeaters. Non-vital syn-
chro heading, roll, and pitch output will continue to
be valid; however, external systems that use synchro
heading data from the vital reference will be affected.

2.3.7.3.4 Fault Code 046. In the event of loss
of the non-vital synchro reference input, the RLGN
will continue to operate normally from 3-phase AC

power. The RLGN will discontinue output of synchro
roll, pitch, and non-vital heading, but will continue to
supply synchro Vital Heading and synchro Velocity
(Vt, Vh and V) data and reference to the vital re-
peater(s) and velocity users.

2.3.7.4 Indexer Faults (Code 043 or 044). An
internal circuit fault, which results in loss of correct
control of either the inner (azimuth) or outer (roll) in-
dexer, causes the affected control loop to shut down.
Since indexer rotation is provided primarily for align-
ment and mechanical canceling of drift offsets, the
RLGN will continue to operate in a strapdown mode.
In the event that Fault Code 043 or 044 is displayed,
select the AUX FUNC Menu, Indexers function and
reselect indexer operation. If the fault is repeated,
Fault Codes 043 and 044 can be ignored until the
RLGN can be turned off for repair conveniently. The
RLGN will operate with a degradation of system per-
formance.

NOTE

Attitude Comparison Limit Faults (Codes
384 through 386) may be announced if
one RLGN in a dual system is operating
with an indexer fault. Refer to Paragraph
2.4.10.

2.3.7.5 Speed Data Source Faults (Codes 036,
056, 057, 060, 061, 222, and 223). Loss of speed
data or unreasonable speed input will cause the
system to switch to undamped operation. Loss of
log data can result from the selected velocity ref-
erence or speed sensor equipment being turned
off or switched to a Test mode at the source. In
installations where more than one synchro speed
reference can be externally selected to provide the
synchro speed input to the INS (such as synchro
input from Rod 1 and Rod 2), loss of log may result
from changing the external selection without the
current externally selected source being selected at
the INS.

If any of the indicated fault codes is displayed, it may
be necessary to select a different velocity reference
source or select manual entry of ship’s speed. If the
system is operating with Auto damping selected, and
if the computation of percent time undamped dur-
ing the current 128-minute period exceeds 75% un-
damped, an operator advisory (Fault Code 223) will
be displayed. This code alerts the operator to take
corrective action. If the operator does not change
the damping selection, the system will automatically
go into the forced damped mode (AUTOD displayed)
for the next 128 minutes using the currently selected
speed data source as the velocity reference.
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If Code 223 is displayed, the operator should review
the status of the selected velocity reference source.
If the selected velocity reference is found to be accu-
rate, then the operator may elect to manually select
forced damping of the system (select Man Damp)
for approximately two hours and then return to Auto
damping. If the operator finds that the selected veloc-
ity reference is not sufficiently accurate to provide ve-
locity damping, then the operator should select SEN-
SOR Menu, Page 2, and select a different source as
the velocity reference. The operator should then se-
lect Man Damp for approximately two hours, or force
undamping of the system (select Man Undamp). Un-
damp should be selected when velocity reference is
not valid. Selecting either Man Damp or Man Un-
damp will reset the 128-minute comparison timer. If
a correct data input source cannot be reestablished,
select manual damping of the system (select Man
Damp), select SENSOR Menu, Page 2, VMAN ON
and manually input ship’s forward water speed from
the keypad. Ship’s speed should be monitored by
the operator, and the manually entered value should
then be changed whenever the ship’s speed changes
by more than £10 percent from the set value or when-
ever manually entered speed is selected as the ve-
locity reference source.

2.3.7.6 GPS or GPS 1I/O Faults (Codes 368
through 383). Failure of the GPS position sensor
input to the INS will result in slow degradation in
the accuracy of the estimate of position. Position
performance degrades approximately as a function
of the square root of time as shown in Figure 2-12.
INS performance can be maintained by selecting a
different position sensor (if configured for additional
position sensor) or by periodically entering a position
fix manually. To manually enter position fix data, se-
lect MODE menu, Fix function (refer to Figure 2-4).
The chart in Figure 2-12 is shown for illustration of
proportion only; no units are implied.

2.3.7.7 Position Fix and Velocity Reference
Error Faults (Codes 209, 210, 211, and 212
through 217).

2.3.7.7.1 Fault Code 209. Fault Code 209 indi-
cates that the position fix data does not agree with
the RLGN-calculated position within the system rea-
sonableness bounds.
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CAUTION

Forced acceptance of correct position fix
data over a period of time will restore the
INS to full navigation data accuracy; how-
ever, forced acceptance of incorrect posi-
tion fix data will quickly degrade naviga-
tion performance. It may be necessary to
realign the INS to restore navigation ac-
curacy if acceptance of an invalid position
fix has been force-accepted.

2.3.7.7.2 Fault Codes 210 and 211. These fault
codes indicate that the reference velocity data does
not agree with the RLGN-calculated velocity within
the system reasonableness bounds.

2.3.7.7.3 Fault Codes 212 through 217. These
fault codes indicate that a potential reset resulting
from either position or reference velocity data is out-
side the system reasonableness bounds. If position
data is outside the system reasonableness bounds
and the position fix was processed in a Review or
Auto/Review mode, then the operator should review
the data for correct latitude, longitude, fix time, and
fix variance. If the data is found to be incorrect, then
the operator can reject the fix. If the data is found
to be correct, then the operator can force accep-
tance of the fix. The error codes will occur again
on a forced acceptance of the position fix. If refer-
ence velocity data is outside the system reasonable-
ness bounds, the operator should review the pro-
vided velocity data during the time when faults are
being reported (only multiple fault occurrences will
degrade navigation performance). The RLGN may
undamp if Auto damping is selected (refer to Para-
graph 2.3.5.1). If reference velocity data is found to
be invalid or noisy, then another velocity reference
should be selected (refer to Paragraph 2.3.5.2). If
reference velocity is found to be continuously valid,
then the INS should be manually damped for approx-
imately two hours, then returned to Auto damping. If
the faults recur, the INS may need realignment using
Dockside Align mode to restore full navigation accu-
racy.

2.3.7.8 External Serial Interface or 1/0 Processor
Faults (Codes 240 through 246, 248, 250, 251, 253
through 257, 259, 262, 264, 266, 338, 347 through
351). Detection of a fault that results in any of the
listed fault codes will cause the 1/0O Processor to shut
down. While the RLGN may continue to operate nor-
mally and provide local display of data outputs of
synchro format data, communications between the
two RLGNSs, input of GPS data, and all other input
and output NTDS data messages will be halted. To
restart the I/O Processor, proceed as follows:
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NOTE

If the I/O Processor restart is successful,
the "Enabled" message will change from
flashing to non-flashing. If the restart is
not successful, the "Enabled" message
will continue flashing.

a. Clear the fault code(s).

b. Press the <AUX FUNC> key and select 1/O
Restart.

c. Set the I/O Processor to Enabled.

d. If the fault condition is cleared by restarting
the 1/O Processor, normal operation can be
resumed. If the fault condition recurs, press
the <AUX FUNC> key and select I/O Config
(refer to Paragraph 2.4.2), disable all interface
ports, and then select the I/O Restart function
to enable the 1/0O Processor.

e. If the fault condition is cleared, enable each in-
terface port (one at a time), and check operation
to determine if the fault is in the 1/O communica-
tions interface port or in an external device.

f.  Ifthe condition cannot be corrected by use of the
above procedures, shut down the RLGN (refer
to Paragraph 2.3.8) and restart in the off-line
Test mode so that troubleshooting can be per-
formed to isolate and correct the fault condition.
(Refer to Chapter 5.)

2.3.79 Common RAM Test Pattern Faults
(Codes 019 and 252). Communication between
the Navigation Processor and the I/O Processor
functions are periodically checked by the exchange
of a test pattern through the common RAM on Dual
Port Memory CCA (1A1A23). The test patterns
are alternately written into the common memory
by the I/O Processor and read by the Navigation
Processor, or written by the Navigation Processor
and read by the 1/0O Processor. If the Navigation
Processor detects a pattern error, Fault Code 019
is announced. If the I/O Processor detects a pattern
error, and 1/O data transfer capability permits, Fault
Code 252 is announced. A repeated occurrence of
either of these fault codes may indicate a bit fault
in the common RAM or intermittent cable problems.
I/O communication problems may exist which will
be confirmed by the occurrence of other I/O mes-
sage-related fault codes.

2.3.7.10 Casualty Mode Faults (Codes 033, 100,
101, 102, 109, 188). The Casualty mode is de-
fined as the occurrence of a fault that would normally

cause system shutdown, but is not due to any pro-
cessor error or condition that could prevent proces-
sor execution. If a fault occurs that sets the casualty
mode bit, the Navigation Processor will continue to
execute selected tasks to perform the Dead Reckon-
ing function. Dead Reckoning computation is done
using the operator-selected speed reference and the
best available attitude data, which is RLGN attitude
data when valid, or any gyrocompass data otherwise.
Position data is not valid during Align/Calibrate or
during operation in the Casualty mode. Output of at-
titude, velocity, and position will be provided from the
Dead Reckoning function using input from external
gyro heading and attitude reference and ship’s speed
references.

When RLGN position data is valid (RLGN operating
in Navigation mode), the RLGN position is used to
update the Dead Reckoning position as a slew every
1.024 minutes and manual position data or data from
a selected position reference is not used to correct
the Dead Reckoning position. When the RLGN po-
sition data is not valid (RLGN operating in Align/Cal-
ibrate or Casualty mode), manually entered position
data and position data from a selected position ref-
erence will be used to correct the Dead Reckoning
position with manual position data having priority.

2.3.7.10.1 Faults Causing Casualty Mode Detec-
tion. If a casualty fault condition is detected at sys-
tem power-up, the system will start up in the Casu-
alty mode. Detection of any of the following faults will
result in automatic selection of Casualty mode oper-
ation:

1.  Fault Code 033. Loss of lower unit (IMU) syn-
chro reference; (115 VAC, 400 Hz from Inverter
Assembly 1A1A2).

2. Fault Code 100. IMU Calibration Pro-

grammable Read-Only Memory (PROM)
Checksum error at system  start-up
1A1A32U13.

3. Fault Code 101. Navigation Processor has de-
tected two consecutive input errors in data from
IMU Processor [I/O Control (BITE) and Filter
CCA (1A1A31)].

4. Fault Code 102. Gyro dither frequency error
(any gyro).
5. Fault Code 109. IMU synchro (1X and 36X

inner gimbal or 1X and 36X outer gimbal) angles
disagree by more than 5 degrees.

6. Fault Code 188. Failure of IMU Processor
to re-enter background processing [Assembly
(1A1A31)].

2.3.8 TURNING OFF THE INS. To de-energize the
AN/WSN-7(V), proceed as follows:

NOTE

System serial numbers are read from
calibration [Electrically Erasable Pro-
grammable Read-Only Memory (EEP-
ROM)] each time the system is turned on
and are compared with previously stored
values. If numbers are different [indicat-
ing that service has been performed that
changed one of the calibrated Lowest
Replaceable Units (LRUs)], the system
automatically reverts to uncalibrated sta-
tus and performs a 72-hour self-calibra-
tion. Refer to Figures 2-5 through 2-7.
Default settings for operation are deter-
mined by selections set on the Operator
Configuration menu in the Installation
Configuration; refer to Figure 8-12. The
system reverts to Kalman as the default
for velocity damping during alignment.

a. Note any fault codes indicated on the Display.

b. Onthe RLGN, setthe SYSTEM POWER switch
to OFF. Observe that the POWER indicator ex-
tinguishes.

When the SYSTEM POWER switch is set to Off,
the RLGN saves all valid data and menu set-
tings in battery-backed RAM to be used when it
is again turned on. These include:

Last position (latitude/longitude and Transverse
latitude/longitude)

System self-calibration (72-hour calibration) val-
ues

Log Calibration Table values

Kalman filter calibration data

Installation configuration data
System serial numbers

c. On the RLGN, set the POWER, SYNCHRO
REF, and VITAL REF circuit breakers to OFF.

d. If significant maintenance is to be performed on
the RLGN and personal safety is a factor, se-
cure 115 VAC 60 Hz and 115 VAC 400 Hz power
to the RLGN at the ship’s power panels, and tag
out these breakers following standard tag-out
procedures.



2.4 OPERATOR’S MAINTENANCE.

2.41 OFF-LINE TEST MODE. This mode is se-
lected by turning off the RLGN and then setting the
SYSTEM POWER switch to ON while the <TEST>
key is held depressed. When Test mode is selected,
the RLGN cannot be used for navigation. Selection
of the Test mode, available menus and associated
built-in test functions is covered in Chapter 5. Instal-
lation Menus selected via this mode are described
in Chapter 8.

2.4.2 ON-LINE NTDS INTERFACE PORTS SE-
LECTION AND CONFIGURATION. This function,
selected from AUX FUNC menu, /O Config, is
similar to the off-line /0 Bus Configuration (refer to
Chapter 8). Available menus allow the active status
and operation parameters of the individual NTDS
and Asynchronous Transfer Mode (ATM) input and
output ports to be reconfigured during on-line oper-
ation. For an NTDS or ATM port to be reconfigured,
the port must have been previously selected, as
fitted in the off-line configuration. Changes to port
configurations selected in the on-line 1/O Config
function are maintained in battery-backed memory
when the system is turned off. The selected config-
uration settings are used when the system is again
turned on.

2.4.2.1 NTDS Port Configuration Settings. The
following listing outlines the selection and modifica-
tion of each NTDS port configuration setting:

NOTE

The letter prefix on each port designa-
tion identifies the physical location of the
NTDS /O board that contains the port
set. Refer to Table 2-3.

" 1" ports are NTDS Type D or Type E serial input or
Type A or Type B parallel I/O or ATM I/O port.

" 2" ports are NTDS Type D or Type E serial output
ports.

a. NTDS Port = (port designation). Step function
selects port to be enabled/ disabled or reconfig-
ured (up to 16 maximum available).

b. Page 1:

(1) Portnn=ENBL/DSBL. Enables or disables
selected port. The options listed on Pages
1, 2, and 3 of the menu function allow spe-
cific message protocol and data fields to
be selected or enabled for each fitted port,
even if the port is selected as disabled.

(2) IDS = 00 through 31. The number dis-
played in this field is a code that indicates
the NTDS Interface Design Specification
(IDS) assigned to the port during system
installation configuration. Data in this field
cannot be changed from this on-line 1/0
Configuration mode. The number 00 in this
field indicates that the selected port is not
fitted. Refer to Table 2-4 for the Port Spec-
ification and Type indicated by each IDS
number. Referto Chapter 8 for the number
listing of factory-configured 1/O ports and
settings.

(3) Retries =ENBL/DSBL. (Applicable to IDS
08, 09, and 10) If ENBL is selected, the /O
processor will repeat the output message
one time if acknowledge is not received. If
DSBL is selected, output message is trans-
mitted only once.

(4) Secondary = ENBL/DSBL. (Applicable to
IDS 14 and 15) For redundant I/O interface
function, ENBL selected sets a message
bit that identifies status of the selected port
(and data) to the receiving equipment as
secondary.

Page 2:

(1) Day = ENBL/DSBL. (Applicable to
IDS 11) If ENBL is selected, allows the
RLGN to transmit Julian Day data to the
OU-174/WSN-5 Data Converter Group. If
DSBL is selected, the RLGN will not trans-
mit Julian Day data over this connection.

(2) P Sen Fmt = AR57A/AS130. (Applica-
ble to IDS 11) This setting determines the
format (AR57A or AS130) for transmitting
position change senescence data to the
OU-174/WSN-5 Data Converter Group.

(3) Forced External Function (EF) =
ENBL/DSBL. (Applicable to IDS 04,
08 and 11) If receiving equipment does
not implement an EIE line to indicate that
it is ready to receive data, selecting ENBL
causes the parallel output data message
to be transmitted regardless of EIE status.

(4) Parity = ENBL/DSBL. (Applicable to IDS
07, 09, and 10) Enables or disables mes-
sage parity bit checking protocol for serial
output.

Page 3:

(1) Nav Msg = ENBL/DSBL. (Applicable to
IDS 04, 08, 09, and 10) Enables or dis-

ables the Navigation Data Periodic mes-
sage transmitted at 1 Hz in the output data.

(2) Precision = HIGH (NORM). (Applicable to
IDS 04, 07, 08, 09, and 10) Sets position
data in the Navigation Data Periodic mes-
sage precision to high or normal precision.

(3) Attd Msg = ENBL/DSBL. (Applicable to
IDS 04, 08, 09, and 10) Enables or dis-
ables the Attitude Data Periodic message
output data.

(4) Msg Rate = 8 Hz (16 Hz). (Applicable to
IDS 04, 08, 09, and 10) Changes transmit
rate for Attitude Data message.

2.4.2.2 Super Channel Settings (Applicable to
IDS 13)

a. Page 1:

(1) Portnn=ENBL/DSBL. Enables or disables
selected port. The options listed on Pages
1, 2, and 3 of the menu function allow spe-
cific message protocol and data fields to
be selected or enabled for each fitted port,
even if the port is selected as disabled.

(2) IDS = 13. The number displayed in this
field is a code that indicates the Super
Channel IDS assigned to the port during
system installation configuration. Data
in this field cannot be changed from this
on-line 1/0 Configuration mode. Refer to
Table 2-4 for the Port Specification and
Type indicated by each IDS number. Refer
to Chapter 8 for the listing of factory-con-
figured I/O ports and settings.

(3) ExtFix=ENBL/DSBL. If ENBL is selected,
allows RLGN to accept a fix from an ex-
ternal computer, other than GPS, over the
Super Channel interface. If DSBL is se-
lected, no external computer fixes will be
accepted.

(4) GPS Fix = ENBL/DSBL. If ENBL is se-
lected, allows RLGN to accept GPS fixes
over the Super Channel interface. If DSBL
is selected, no GPS fixes will be accepted.

b. Page 2:

(1) Rmt Cntrl = ENBL/DSBL. If ENBL is se-
lected, allows the RLGN to accept Remote
Control input over the Super Channel in-
terface. If DSBL is selected, no Remote
Control input will be accepted.
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(2) Vref Input = ENBL/DSBL. If ENBL is se-
lected, allows RLGN to accept reference
velocities over the Super Channel inter-
face. If DSBL is selected, velocity refer-
ences will not be accepted over the Super
Channel interface.

(3) Attd Data = ENBL/DSBL. If ENBL is se-
lected, allows the RLGN to accept backup
attitude data over the Super Channel inter-
face. If DSBL is selected, no backup atti-
tude data will be accepted over the Super
Channel interface.

(4) Waypoint = ENBL/DSBL. This setting is
currently not in use. Should be set to
DSBL.

c. Page 3:

(1) Depth = ENBL/DSBL. This setting is not
used on surface vessels. Should be set to
DSBL.

(2) Fcn 8 = ENBL/DSBL. Reserved. Should
be set to DSBL.

(3) Fcn 9 = ENBL/DSBL. Reserved. Should
be set to DSBL.

(4) Fcn 10 = ENBL/DSBL. Reserved. Should
be set to DSBL.

2.4.2.3 ATM Port Configuration Settings.

a. ATM Port = |. Step function selects port to be
enabled/disabled or reconfigured.

b. Page 1:

(1) Port | = ENBL/DSBL. Enables or disables
selected port. The options listed on Pages
1, 2, and 3 of the menu function allow spe-
cific message protocol and data fields to
be selected or enabled for each fitted port,
even if the port is selected as disabled.

(2) IDS = 16. Number displayed in this field
is a code that indicates the ATM IDS as-
signed to the port during system installa-
tion configuration. Data in this field cannot
be changed from this on-line 1/0 Configu-
ration mode. The number 00 in this field
indicates that the selected port is not fitted.
Refer to Table 2-4 for the Port Specifica-
tion and Type indicated by each IDS num-
ber. Refer to Chapter 8 for the listing of
factory-configured 1/O ports and settings.
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(3) ExtFix=ENBL/DSBL. If ENBL is selected,
allows RLGN to accept a fix from an ex-
ternal computer, other than GPS, over the
ATM interface. If DSBL is selected, no ex-
ternal computer fixes will be accepted.

(4) GPS Fix = ENBL/DSBL. If ENBL is se-
lected, allows RLGN to accept GPS fixes
over the ATM interface. If DSBL is se-
lected, no GPS fixes will be accepted.

c. Page?2:

(1) Fcn 3 = ENBL/DSBL. Reserved. Should
be set to DSBL.

(2) Vref Input = ENBL/DSBL. If ENBL is se-
lected, allows RLGN to accept reference
velocities over the ATM interface. If DSBL
is selected, velocity references will not be
accepted over the ATM interfaces.

(3) Attd Data = ENBL/DSBL. If ENBL is se-
lected, allows the RLGN to accept backup
attitude data over the ATM interface. |If
DSBL is selected, no backup attitude data
will be accepted over the ATM interface.

(4) Fcn 6 = ENBL/DSBL. Reserved. Should
be set to DSBL.

d. Page 3:

(1) Depth = ENBL/DSBL. If ENBL is selected,
allows RLGN to accept depth inputs via the
ATM interface. If DSBL is selected, depth
will not be accepted over the ATM inter-
face.

(2) Battle Force Tactical Training (BFTT) Input
= ENBL/DSBL. If ENBL is selected, RLGN
will accept BFTT data over the ATM inter-
face and will distribute simulated data to
NTDS 1I/O as instructed by BFTT port se-
lection. If DSBL is selected, RLGN will not
accept BFTT simulated data. Users will
only receive real data.

(3) Grav Grad = ENBL/DSBL. If ENBL is se-
lected, RLGN will accept Gravity Gradient
data for vertical deflection compensation
over the ATM interface. If DSBL is se-
lected, gravity gradient data will not be ac-
cepted over the ATM interface.

(4) Sea/Submarine Launched Cruise Missile
(SLCM) Input = ENBL/DSBL. If ENBL is
selected, RLGN will accept the SLCM en-
able/disable message over the ATM inter-
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face. SLCM enable/disable is applicable to
submarine systems only.

2.4.3 ON-LINE LOG CALIBRATION. (Refer to Fig-
ure 2-4.) Like other configuration and calibration
data, log bias data entered using the off-line func-
tions associated with calibration of the Electromag-
netic (EM) Log(s) is initially stored and maintained
in EEPROM (KENV) on Status and Command CCA
(1A1A15). Unless changed, the values (stored in
two log bias calibration tables) are maintained as
the backup values for initializing the system. Copies
of this data are also stored in two log bias calibra-
tion tables, which are maintained in battery-backed
RAM on Nav Processor CCA (1A1A13). The data
maintained in the battery-backed RAM is used by
the Navigation Processor to correct speed data re-
ceived from the selected EM Log during operation.
On-line functions allow the values stored in battery-
backed RAM to be examined, cleared, or selectively
changed using on-line log calibration functions.

2431 Changing Log Bias Calibration Ta-
bles. Currently, two functions are available for
changing the log bias calibration tables. These are
a semi-automatic procedure and a fully automatic
procedure.

24311 Semi-Automatic Procedure. The
semi-automatic Log Calibration procedure requires
at-sea calibration runs, which prompt changes to
ship’s heading and speed. Correctly followed, this
procedure generates log bias calibration values at
four-knot increments for the selected EM Log. After
being accepted, these values remain fixed and are
used for calibrating input speed during all subse-
quent operation.

2.4.3.1.2 Fully Automatic Procedure. The fully
automatic Log Calibration mode can be selected to
continuously generate bias calibration values for the
selected EM Log. This mode continuously changes
the values stored in battery-backed RAM based on
speed and heading data processed by the Kalman
filter. Bias data is updated automatically and current
data is used for calibrating input speed at any given
time. Once a manual calibration has been accom-
plished as in Paragraph 2.4.3.1.1, then this is the
preferred mode (refer to Paragraph 2.4.5.2).

2.4.3.1.3 Battery-Backed RAM. Whether the
semi-automatic or the automatic Log Calibration
procedure is used, if the system is turned off, values
stored in battery-backed RAM are used when the
system is again turned on. To ensure against loss
of the bias values if the battery is removed (loss of
6 VDC to the battery-backed memory), the contents
of the log bias calibration tables in battery-backed
RAM can be transferred to the non-volatile EEPROM
(KENV) (refer to Paragraph 6.2).

2.4.4 ON-LINE LOG CALIBRATION (SEMI-AUTO-
MATIC PROCEDURE). (Refer to Figure 2-13.)

NOTE

When performing this procedure, the sys-
tem must be settled and damped with the
EM Log to be calibrated selected as ve-
locity input. During each calibration run,
the ship must maintain a steady course
at the calibration speed for at least four
minutes; it must then perform a head-
ing change between 80 and 280 degrees;
and it must then maintain the new course
at the calibration speed for at least four
additional minutes. Up to 10 speed cal-
ibration bias values may be determined
and stored by repeating this procedure.

This function, selected from AUX FUNC menu Page
2, Log Cal, is similar to the bias calibration selected
from the off-line Velocity Reference Devices con-
figuration (refer to Chapter 8). The difference is that
menus are provided that prompt the sequence for en-
try of run speeds, time, and heading changes during
the bias calibration procedure, and the system cal-
culates the bias value for correcting the input data
for each selected speed. This function operates in-
dependently of the Velocity Bias Calibration, which
is used in the off-line System Configuration to man-
ually enter calibration bias values for the EM Log(s).
When Log Cal is selected and performed on-line, the
on-line copy of the calibration bias tables for the se-
lected EM Log (Rod 1 or Rod 2) velocity references
can be changed.

2441 Procedure. To perform the on-line Log
Calibration, proceed as follows:

a. With either Rod 1 or Rod 2 selected as the
Velocity Reference Device, press the <AUX
FUNC> key.

b. Press the <NEXT PAGE> key until Page 2 is
displayed.

c. Pressthe <5>key to select the Log Cal function.

d. When the ship has reached the first calibra-
tion run speed, manually enter the ship’s current
speed for the calibration run.

e. Maintain steady course at the selected speed,
and press the <ENTER> key to start the mea-
surement for the first phase of the calibration
run.

f.  After four minutes, the menu will prompt a head-
ing change. Turn to a new heading at least 80

degrees (but less than 280 degrees) from the
current heading.

g. When the ship is settled on the new heading,
press the <ENTER> key to start the measure-
ment for the second phase of the calibration run.

h.  After four minutes, the menu will display the Log
Bias for the calibration speed. At this point the
bias value can either be accepted by pressing
the <ENTER> key, or rejected by pressing the
<CLEAR> key.

i. Repeat the calibration for up to 10 different
speeds that incrementally cover the operating
speed range of the ship.

NOTE

In the event that a calibration is per-
formed on the EM Log, and the
Bias potentiometers are adjusted, the
AN/WSN-7(V) LogCal Biases need to be
zeroed, or a new on-line EM Log cali-
bration must be performed to maintain
system performance.

2442 System Damping. The system must be
damped while the Log Calibration is collecting data.
If the system is undamped upon entry, an alarm will
be generated and the calibration will be aborted. If
the system becomes undamped before phase two is
started, an alarm will be generated and the calibrate
function will wait until the system becomes damped
before permitting phase two to be started. The sys-
tem may go undamped before phase two begins due
to the required maneuver. During on-line Log Cali-
bration, an alarm will be generated and the calibra-
tion will be aborted if the operating parameters are
outside certain limits. Conditions that will cause an
alarm and abort the calibration could be any of the
following:

1. Actual speed differs by more than two knots on
the two legs.

2. Heading change not within the range of >80 and
<280 degrees.

3. Heading change greater than 5 degrees during
4-minute period while calibration data is being
taken.

4. More than 15 minutes elapsed between end of
first measurement period and start of second
measurement period.

2.4.5 ON-LINE LOG CALIBRATION (AUTOMATIC
PROCEDURE). (Refer to Figure 2-13) This function,



selected from MODE menu, LogCal Mode, gener-
ates EM Log bias calibration values by using the
Kalman filter to process data from the selected speed
sensor (Rod 1 or Rod 2). Calibration bias values gen-
erated by the online LogCal mode modify the speed
calibration bias tables in battery-backed RAM. These
values overwrite any values previously stored in the
log bias calibration tables, including those generated
using the semi-automatic LogCal function described
in Paragraphs 2.4.4,2.4.4.1, and 2.4.4.2.

2.4.51 Monitoring and Clearing Log Bias Val-
ues. (Refer to Figure 2-13) The log bias values for
Rod 1 and Rod 2 currently stored in battery-backed
RAM can be examined at any time by selecting Show
Biases ROD1(2) functions on the DISPLAY, page 2,
Log Biases menu. If it is determined that existing
stored log bias values are grossly in error, all values
in the log bias calibration tables can be independently
cleared of all bias data by selecting the Clear Biases
ROD1(2) functions.

2.45.2 LogCal Mode. Unlike the bias values that
have been determined and entered in the calibration
bias tables as a result of running planned maneuver-
ing and speed calibration runs, the automatic LogCal
mode continuously monitors ship’s speed and head-
ing. Using filtered values, the mode continuously
updates the bias values for those speeds at which
valid data samples are available. This log calibration
mode provides the advantage that when the LogCal
mode is selected, the bias calibration is optimized for
the speeds at which the vessel most normally oper-
ates. The drawback is that log bias calibration val-
ues are not generated for speed ranges at which the
vessel has not been operated during the time when
the LogCal mode is selected. For this reason, it may
be advisable to initially correct the log bias calibra-
tion values as near as practical for the full range of
ship’s speeds using off-line function for manual data
entry or to perform the on-line semi-automatic proce-
dure. The ship can then be successfully operated in
the LogCal mode.

2.4.5.3 Maintaining Log Bias Values. The last
stored log bias values generated by this mode are
maintained in battery-backed RAM when the system
is turned off or when the LogCal mode is selected
Off. These values are used when the system is again
turned on.

2.4.6 ON-LINE SYSTEM PERFORMANCE MONI-
TOR FUNCTION. This function, selected from AUX
FUNC menu Page 3, Performance Monitor, allows
navigation performance to be monitored periodically

while the system is operating on-line in a dynamic en-
vironment. The function provides menus for setting
the length of time that the monitoring function is en-
abled, and for presenting calculated system perfor-
mance parameters as a percentage of the specified
performance.

24.6.1 Operation While Monitoring Perfor-
mance. Running the Performance Monitor func-
tion does not affect the navigational performance of
the system during the monitoring period; however,
the first position fix after the Performance Monitor
function is activated is applied as a position slew
to update the system’s position to the reference
position. Additional position fix data received by the
system during the time that the Performance Monitor
function is active is only used for comparison with
system-determined position and is not applied as a
position fix update.

246.2 Conditions for Monitoring Perfor-
mance. The Performance Monitor function is
normally selected with the ship at dockside (DOCK
ON) and the dockside position data is used as the
performance comparison reference during the mon-
itoring time. The Performance Monitoring function
can also be selected while the ship is operating
at sea, provided that the operating environment
permits accurate position data to be received at
least once every 10 minutes during the time that
the Performance Monitor function is to be active. If
position data is not received by the system within
the time limit, the Performance Monitor function will
automatically terminate and advisory Fault Code
399 will be displayed.

2.4.7 TURNING ON THE PERFORMANCE MONI-
TORING FUNCTION. Proceed as follows:
NOTE

Ensure that all external position sensors
on Page 1 of the SENSOR menu are se-
lected to OFF prior to turning on the per-
formance monitoring function.

a. Press the <AUX FUNC> key.

b. Press the <NEXT PAGE> key until Page 3 is
displayed.

c. Press the <2> key to select Mon Perform.
d. Press the <2> key to select Monitor Data.
e. When the Performance Monitor function is se-

lected, make the following menu selections to
start the monitoring mode:

(1) Select AUX FUNC menu Page 3, Perfor-
mance Monitor. The display will change
to Performance Monitor menu.

(2) Press the <1> key to select MONITOR =
ON. The function will toggle ON only when
the system is fully calibrated, aligned, and
in damped Navigate mode, with a valid ve-
locity reference selected. When the mon-
itor function is turned on, a menu will be
displayed which allows the operator to en-
ter the length of time that the monitor func-
tion will run.

(3) Length of Time to Monitor: (1-336) HRS
- Press the <CLEAR> key to clear time
and then enter new value in the specified
range.

After Length of Time has been entered, select
SENSOR menu Page 1 and select the posi-
tion reference sensor. DOCK ON, PDIG, and
SLAVE are the only choices indicated when the
Position Monitor function is turned on. DOCK
ON should be selected only when navigating at
dockside.

CAUTION

If PDIG is used as the sensor and de-
grades beyond a Figure of Merit (FM)-03,
then the performance monitoring function
will be disabled.

To monitor system performance data, again se-
lect AUX FUNC menu Page 3, Performance
Monitor. Then select 2 Monitor Data. While
the Performance Monitoring function is active,
three pages of performance data with the fol-
lowing information are provided:

Page 1:
Monitor Start Time

Monitor Elapsed Time — Total time that Perfor-
mance Monitor function has been running.

Page 2:

POS SOURCE - Indicates Position Source
selected on SENSOR menu when the Perfor-
mance Monitor function was initiated.

TRMS position error — Indicates the Time Root
Mean Square (RMS) value of the position error,
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as calculated from the start time of the Perfor-
mance Monitor function, as a percentage of a
normalized system specification value. For an
explanation of TRMS calculation method, refer
to Figure 2-14.

Page 3:

RMS Velocity North — Indicates RMS value of
the north/south velocity for the elapsed monitor
period as a percentage of a normalized system
specification value.

RMS Velocity East — Indicates RMS value of
the east/west velocity for the elapsed monitor
period as a percentage of a normalized system
specification value.

NOTE

RMS Velocity will only be calculated for
DOCK reference.

2.4.8 TURNING OFF THE PERFORMANCE MON-
ITORING FUNCTION. The Performance Monitor
function will end automatically when the selected
elapsed time has been completed. To turn off the
Performance Monitor function at any time, select
AUX FUNC menu, Page 3, Performance Monitor,
and set MONITOR = OFF. When the Performance
Monitor function is terminated, the MODE function
Reset mode selection defaults to AUTO/REVIEW
(AUTO accept of reasonable position fixes and
operator REVIEW of unreasonable position fixes)
and the selected position reference remains valid.
All further valid position fix data are applied to the
system as position fixes.

249 PERFORMANCE MONITORING FAULT
CODES. If the position reference becomes invalid
or is not selected when the Performance Monitor
function is selected, or if system performance is
determined to be out of specification during running
of the function, fault codes will be announced. These
codes are Operator Advisory and do affect system
operation. Possible fault codes are as follows:

» Fault Code 395. Position variance greater than
normalized specification value.

* Fault Code 396. RMS East-West Velocity greater
than normalized specification value.

* Fault Code 397. RMS North-South Velocity
greater than normalized specification value.

* Fault Code 398. TRMS Position greater than nor-
malized specification value.
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* Fault Code 399. No Position Reference available.

2.410 ON-LINE ATTITUDE COMPARISON LIMIT
AND FILTER TIME CONSTANT ADJUSTMENT.
These functions, selected from AUX FUNC menu,
Page 1, Key 2 and menu, Page 3, Key 1, allow
the operator to change the threshold and filter set-
tings used for determining the difference allowed in
attitude output between the two inertial navigators
in a dual installation. These functions override the
default settings selected at installation through the
Operator Configuration Function Selections (refer
to Paragraph 8.7.4). Values set on-line by the
operator remain in effect only until the system is
turned off. Whenever the system is turned off and
is then restarted, the installation-selected values are
restored as the default settings.

2.4.10.1 Purpose of Functions. These functions
are provided so that the threshold can be changed
to prevent false alarms from being announced as a
result of the installation values being set at too tight a
tolerance for current ship dynamics, such as during
heavy weather conditions.

2.410.2 Operator Advisory Fault Codes. Due
to flexing of the ship and different local dynamics
resulting from mounting position with respect to the
ship’s heading, roll, and pitch axis, if the Attitude
Comparison Threshold is set too low or if the Filter
Time Constant is too short, attitude difference fault
codes may be announced even though both inertial
navigators are operating independently within speci-
fication. These codes are Operator Advisory and do
not affect system operation. Possible fault codes are
as follows:

* Fault Code 384: Heading; RLGN No. 1 and No.
2 disagree by greater than Attitude Comparison
Threshold.

* Fault Code 385: Roll; RLGN No. 1 and No. 2
disagree by greater than Attitude Comparison
Threshold.

* Fault Code 386: Pitch; RLGN No. 1 and No.
2 disagree by greater than Attitude Comparison
Threshold.

2.4.11 DR DATA OUTPUT FUNCTION. The Dead
Reckoning (DR) data output function is selected from
AUX FUNC menu, Page 3. This function allows the
operator to select either navigation system inertial
data (NAV) (normal operation), or DR data as the
output to data users. The inertial navigator defaults
to NAV inertial data output whenever the system is
turned on. This is the data output that normally re-
mains selected.

2-18

Three menu control/display functions are provided.
These functions allow the operator to:

1. View the current DR data and review its validity
(Display menu, Page 4, DR Data).

2. Select output of either NAV inertial data from
the selected navigation system, or, select DR
data output to users (AUX FUNC menu, Page
3, NAV/DR Out).

3. Reset the DR position either to the navigation
system position, or, to manually enter a DR po-
sition reset (AUX FUNC menu, Page 3, DR Po-
sition Reset).

Depending on the system configuration, an exter-
nal heading reference is input to the inertial navi-
gator either directly as synchro heading from a gy-
rocompass, or, as digital (IDS 020) data from the
Ship’s Control System (SCS) via a NTDS Type B in-
terface. When available, the external heading refer-
ence source is used to resolve the selected velocity
for DR data calculation. Regardless of whether DR
data is currently selected for output, the navigation
system continually calculates DR data from the se-
lected velocity resolved about the heading. If GPS
is selected as the velocity reference (surface opera-
tion) then the DR is driven from the GPS V,, and V,
velocity.

When DR data is selected for output, heading, roll,
and pitch outputs are passed through the navigation
system from the external gyro source. If an exter-
nal heading source is not available, the navigation
system calculates DR data from the selected veloc-
ity resolved about its own inertial generated head-
ing. Heading, roll, and pitch outputs will also be the
inertial quantities. Since inertial attitude is not valid
until the navigation system reaches ALIGN-C, DR
data cannot be calculated under this condition until
ALIGN-C is reached.

The first time that DR data is selected for output, an
asterisk will be displayed on the DR Data function.
This indicates that the DR position has not been ini-
tialized. If an asterisk is displayed at any time when
DR Data output is selected, the operator must select
the DR Position Reset function and initialize the DR
position data. Once initialized, the DR data will re-
main valid until there is no valid heading reference
(or loss of GPS input if GPS is the selected velocity
reference). If DR data becomes invalid, an asterisk
will again be displayed.

NOTE

During SLAVE align, the source of Vref
from the system being slave aligned will
always be V, and V. from the other sys-
tem and not from EM Log resolved about
heading.

2.4.12 VIEWING MEMORY CONTENTS. The con-
tents of each memory location in the Navigation Pro-
cessor can be inspected while the system is operat-
ing on-line. This function, selected from AUX FUNC
menu Page 2, is incorporated into the operating pro-
gram primarily to assist software development and
has no operation or maintenance significance for the
level of information addressed by this technical man-
ual. To inspect Navigation Processor memory, pro-
ceed as follows:

NOTE

The contents of memory locations cannot
be changed using this function.

a. Press the <AUX FUNC> key.

b. Press the <NEXT PAGE> key until Page 2 is
displayed.

c. Press the <6> key to select Mem Inspect.

d. Follow menu prompts to select the memory type
(16- or 32-bit).

e. Enter the address (in hexadecimal) of the first
memory location to be inspected.

f.  To step up or down sequentially through the
memory address, press the <NE+> key or
<SW-> key.

g. Tochange to a new starting address, press the
<CLEAR> key, select the change address func-
tion, and enter a new starting address.

2.4.13 ON-LINE SIMULATED ATTITUDE, VELOC-
ITY, AND POSITION OUTPUTS. The on-line Simu-
lated Outputs function is similar to the off-line Simu-
lated Outputs function described in Chapter 5. This
function provides a means of generating static output
data values from the RLGN while the unit is operat-
ing in a normal mode. This function is available for
checking the operation of external systems that re-
ceive data from the RLGN. The simulated values are
applied on all applicable configured synchro and dig-
ital 1/0 functions. When the Simulated Outputs func-
tion is selected, a status bit is set in all output NTDS

messages and simulate relay 1K6 is set (energized)
to indicate to the receiver that the data is simulated.
To select and enable the simulated outputs functions,
proceed as follows:

a. Press the <AUX FUNC> key.

b. Press the <NEXT PAGE> key until Page 3 is
displayed.

c. Press the <1> key to select Simulated Out-
puts.

d. Observe that the Simulated Outputs Menu is
displayed.

NOTE

This menu provides an enable/disable
toggle function for the simulated outputs
and provides three categories of menus
which may be selected for setting the
output data values. Displayed functions
are:

Enable Simulated Outputs = ON (or OFF)
Modify Attitude Output
Modify Velocity Output
Modify Position Output

e. At the Simulated Outputs Menu, if Enable Sim-
ulated Outputs is set to OFF, press the <1> key
to toggle the selection to ON.

f.  Select the applicable category of operation
functions the <2> key, <3> key, or <4> key.

g. When any category of operation functions is se-
lected, a list of associated parameters will be
displayed. To change the value of any parame-
ter, press the number key corresponding to the
number of the parameter. (The display will indi-
cate the currently set data value for the param-
eter and the bottom line will display "ENTER to
accept, CLEAR to reject.") To change the data,
press the <CLEAR> key. (The data value will
change to a data entry field to allow entry of a
new value and the operator entry will be echoed
directly into the field). After the new value has
been entered, press the <ENTER> key.

Table 2-5 provides a brief outline of the sim-
ulated output settings associated with each of
these functions.
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Table 2-1. Keypad Control Functions - Continued

KEY FUNCTION

S/W- Enter South (S) or West (W) for position or minus (-) for numeric values
requiring sign.

Display Control keys consist of:

TRACK/HOLD Toggle on/off function used to freeze display of any continuously changing
data which is selected for viewing.

BRIGHT Increases display illumination.

DIM Decreases display illumination.

ALARM ACK Removes the fault code from the display and clears the Advisory Relay and

the Malfunction Relay when a fault condition is detected.

KEY FUNCTION
Menu Selection keys consist of:
MODE Selects Page 1 of Mode Menu.
AUX FUNC Selects Page 1 of Auxiliary Functions Menu.
SENSOR Selects Page 1 of Sensor Menu.
DISPLAY Selects Page 1 of Display Menu.
TEST Selects Page 1 of Self-Test Functions Menu. (Functions only during
power-up)
NEXT PAGE Sequentially selects display of additional menu pages for each function.
Data Entry keys consist of:
0 through 9 CISetlects numbered function on displayed menu and used to enter numeric
ata.
A through F Alternate function reserved for entry of hexadecimal values. (Hexadecimal
entry is not active in normal operating modes.)
CLEAR Clears displayed or manually entered data without entering the value.
ENTER Accepts displayed or manually entered data for entry into selected function.
BACK SPACE Erases last entered numeric character for re-entry.
N/E+ Enter North (N) or East (E) for position or positive (+) for numeric values

requiring sign.

Table 2-2. Operating Menus/Functions Description

The general procedure for key/menu operation is:

1. Press a Menu Selection key (MODE, AUX FUNC, SENSOR or DISPLAY) to select the menu
with desired function.

2. If selected menu has more than one page, press the <NEXT PAGE> key to step through pages
(page display sequence cycles back to Page 1 after last page is displayed).

3. When function is located, press the Number key corresponding to number beside function
to select the function.

4. If data entry is required, either press the <ENTER> key to accept displayed value or press the
<CLEAR> key to clear displayed value for entry of new value.

5. Enter value using Data Entry keys and press the <ENTER> key to accept value. Correct error
during data entry using the <CLEAR> key or the <BACK SPACE> key.

Table 2-2. Operating Menus/Functions Description - Continued

PAGE FUNCTION BRIEF DESCRIPTION

PAGE FUNCTION BRIEF DESCRIPTION

NOTE

In the following table, functions indicated with an asterisk (*) are displayed on the menu
when Field Change 3 has been accomplished, but are not available for use until Field
Change 4 has been accomplished.

Items with a double asterisk (**) are displayed on the menu only if installation config-
uration settings indicate that the function is installed and is available for use. Refer to
Chapter 8 for installation configuration setup.

Items with a triple asterisk (***) are displayed on the menu only if Field Change 4 has
been accomplished.

SENSOR Functions

SENSOR control functions are associated with selecting the alignment reference source upon
startup, selecting and/or manually entering the position reference, and selecting and/or entering
the speed and depth references. SENSOR control functions are presented and accessed via
three display menu pages.

Page 1 of the SENSOR menu provides control functions associated with selecting the RLGN
alignment source.

1 1. DOCK OFF: Disables Dockside data as the position.

ON: Enables Dockside data as the position and inputs zero velocity
reference.

2. PDIG OFF: Disables GPS input (PDIG) (via dedicated NTDS interface),
and allows data from an External Computer (selected NTDS
interface data from port other than GPS interface) as the digital
position sensor source.

ON: Enables GPS input (PDIG) (via dedicated NTDS interface) as
the digital position sensor source.

3. SLAVE OFF: Disables the second RLGN as the position reference for the
first RLGN.

ON: (after alignment of second RLGN): Enables the second RLGN
as the position reference for the first RLGN.

ON: (prior to alignment of second RLGN): Initiates at-sea alignment
within the second RLGN.

4. BFTT OFF/ON* | OFF: Disables operator command to “quickly abort” transmission
of BFTT Simulated data.

ON: Enables operator command to “quickly abort” transmission of
BFTT Simulated data.
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Table 2-2.

Operating Menus/Functions Description - Continued

PAGE

FUNCTION

BRIEF DESCRIPTION

Page 2 of the SENSOR men
locity reference used to dam

u provides control functions associated with selecting the RLGN’s ve-
p the velocity loop.

2

1. VMAN

Displays current value set for manually entered ship’s speed.
OFF: Disables manual speed input to the navigation processor.
ON: Enables manual entry or change of fore or aft speed value.

2. VSYN

OFF: Disables a configured synchro velocity input to be selected
as the speed data source.

ON: Enables a configured synchro velocity input to be selected as
the speed data source.

NOTE

If more than one synchro velocity source is available
(e.g., Rod1 and Rod2 EM Log), it may be necessary to
switch external equipment to provide the correct data to
the RLGN synchro velocity input.

Table 2-2. Operating Menus/Functions Description - Continued
PAGE FUNCTION BRIEF DESCRIPTION
4 1. HMAN Operator may manually specify a normal or transverse coordinate
OFF/NORM/TXVS | heading. Used if no other heading source is available. Manual input

*kk

of heading may be necessary during High Latitude ALIGN, if the
backup compass is providing attitude data via synchro interface
(no digital source of heading available) and the other RLGN is
inoperative. Manual heading will be taken as a single heading
measurement at the time of operator pressing ENTER key.

2. SINS2 OFF/ON

k%

Turn on if secondary RLGN is operative during High Latitude ALIGN.
Status word in RLGN/RLGN interface indicates valid/invalid and
normal/transverse.

3. HDIG OFF/ON

k%%

Turn on during High Latitude ALIGN if external digital heading source
is available. Status word in Super Channel interface indicates
valid/invalid.

3. VDIG **

OFF: Disables a configured, digital velocity input as the speed data
source.

ON: (INS configured for digital speed input via NTDS or ATM
interface): Enables a configured, digital velocity input as the speed

data source.

MODE Functions
MODE control functions are associated with the position filter and navigation calculation modes.

MODE control functions are presented and accessed via one display menu page.

The MODE menu provides control functions associated with the position filter and navigation
calculation modes.

Page 3 of the SENSOR menu (normally configured only for submarine installations) provides control
functions associated with selecting the depth sensor source and vertical velocity reference to be

used.
3 1. DMAN ** Displays current value set for manually entered ship’s keel depth
below the surface.
MAN OFF: Disables the manual depth input to the navigation
processor.
MAN ON: Enables manual depth data input and change to the
navigation processor.
2. DDIG ** OFF: Disables depth data input from digital depth sensor for RLGNs

configured to accept digital depth input.

ON: Enables depth, data input from digital, depth sensor for RLGNs
configured to accept digital depth input.

3. Vertical Velocity

OFF: Disables vertical velocity input on RLGNs configured for a
three-axis, digital speed and depth input. Enables or disables the
vertical velocity input.

ON: Enables vertical velocity input on RLGNs configured for a
three-axis, digital speed and depth input. Enables or disables the

vertical velocity input. Horizontal velocity inputs are not affected.

Functions on Page 4 of the SENSOR menu are used for selecting a heading source and entering
heading data during High Latitude ALIGN.

1

1. Damping

Auto: INS is automatically switched between damped and
undamped operation depending upon reference velocity data validity
and ship’s dynamics, such as turn rate.

Man Damp: When selected, system is forced to remain damped,
regardless of velocity input or ship dynamics. Change to Man
Undamp for undamped operation can only occur when manually
selected.

Man Undamp: When selected, system is forced to remain
undamped. Change to Man Damp for manually damped operation
can only occur when manually selected.

2. Fix

Displays present Fix Entry and GMT.
ENTER: Accepts present Fix values.

CLEAR: Enables manual position fix data entry via the keypad.
Position data is used to correct the INS estimate of position and to
update the Kalman filter. Other Kalman filter parameters are not
reset when fix is entered via this function.

3. Slew

Displays present slew Position Reference and GMT.
ENTER: Accepts Position Reference values.

CLEAR: Enables manual position slew to be entered via the keypad.
Position data is used to reset INS estimate of position only.

4. Norm/Txvs

1. System normal/transverse mode: Provides three control
function options for selecting Earth coordinates reference used to
calculate position and heading.
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Operating Menus/Functions Description - Continued

PAGE

FUNCTION

BRIEF DESCRIPTION
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Table 2-2. Operating Menus/Functions Description - Continued

AUTO: When selected, INS automatically switches between normal
and transverse coordinates reference when normal coordinates
latitude is approximately +85°. (Transverse mode should be used
above 85°.)

MNORM: When selected, INS remains in normal coordinates mode
regardless of latitude.

MTXVS: When selected, INS remains in transverse coordinates
mode regardless of latitude.

2. Synchro heading: Provides three control function options
for synchro heading output formats, which may be selected
independently from System normal/transverse mode.

Follow system mode: When selected, synchro heading output
automatically provides transverse heading when the system is
operating in transverse coordinates reference, and provides normal
heading when the system is operating in normal reference mode.

Normal coordinates: When selected, the synchro heading output is
always displayed in normal coordinates regardless of whether the
system is operating in transverse or in normal reference mode.

Txvs coordinates: When selected, the synchro heading output is
always displayed in transverse coordinates regardless of whether
the system is operating in transverse or in normal reference mode.

PAGE FUNCTION BRIEF DESCRIPTION

AUXiliary FUNCtions

AUXiliary FUNCtions control functions are associated with changing configuration settings,
displaying stored fault codes, performing display self-test, setting display update rate, selecting
output of simulated position, heading, and velocity, calibrating the speed log data, monitoring
system performance, and transferring waypoints. Changes to settings made using the AUX FUNC
menus override defaults set by Installation Configuration as long as the AN/WSN-7(V) remains
turned on. Except for changes made to speed log calibration tables, all selections return to
installation defaults upon completion of the Normal Shutdown procedure. AUX FUNC control
functions are presented and accessed via three display menu pages.

Page 1 of the AUX FUNC menu provides control functions associated with the Remote Control
Display Unit (RCDU), System Configuration, Faults, Indexers, I/O Configuration, and 1/0 Restart.

5. Reset Mode

Provides three control function options for accepting navigation aid
position fixes.

Review: Requires that the operator review fix data and either accept
or reject each position fix. With this mode selected, when a position
fix is received from the navigation aid, the operator is prompted by
display of Code 221. The operator must then select the Reset Data
function (DISPLAY, Page 3, Reset Data) to review the fix values.

Auto Review: Similar to Review mode except that the INS
automatically accepts valid fixes and allows the operator to review
fixes that do not meet valid criteria. If the operator does not accept
or reject the fix within 10 minutes, the fix data is discarded and the
fix is rejected by the INS.

Auto: INS automatically accepts or rejects each position fix from
the navigation aid without prompting the operator to review the fix.
Display of accepted, last rejected, or pending fix is available in the
Reset data display.

6. LogCal Mode

Provides two control function options for disabling and enabling
Electromagnetic Logs (EM Logs).

Not Selected: Disables automatic EM Log (Rod 1 or Rod 2)
calibration during normal vessel operation.

Selected: Enables automatic EM Log (Rod 1 or Rod 2) calibration
during normal vessel operation. Also, the selected EM Log’s
calibration tables are automatically updated with Kalman filter bias
calibration values.

1 1. RCDU Lockout | The RCDU Lockout control function is associated with controlling
AN/WSN-7(V) operation from a separate control unit.

RCDU Locked =

Yes: Locks out interface port to CD-125/WSN-7 RCDU or
IP-1747/WSN CDU so that the AN/WSN-7(V) can be controlled
solely from its control/display. The CDU still works to collect data
across the Super Channel.

No: Enables interface port to CD-125/WSN-7 RCDU or
IP-1747/WSN CDU so that the AN/WSN-7(V) can be controlled from
the RCDU or CDU.

2. System System Configuration control functions are associated with velocity
Configuration damping filters, mode functions menu configuration, attitude
comparison, faults, Indexers, 1/O configuration. These System
Configuration control functions are presented and accessed via six
display menu pages.

(Page 1 of 6) Sys Config (Page 1) is associated with setting system “Master”
status and velocity damping filter control functions. Velocity damping
filters are explained in Paragraph 2.3.5.3.

1. This RLGN Master =
No: Disables the AN/WSN-7(V) as the Master system.

Yes: Enables the AN/WSN-7(V) as the Master system and affects
only a status word output in the NTDS interface messages. Does not
affect system master/slave timing protocol as it relates to clock and
position reset functions.

2. Velocity damping =

KALMAN: Enables Kalman filter velocity damping.

THIRD ORDER: Enables Third Order velocity damping. System
must be in Navigate mode for Third Order to be selected.

(Page 2 of 6) Sys Config (Page 2) is associated with setting the control function
options that the operator will be able to review and select via the
Mode function menu’s Norm/Txvs control function.

1. Normal/Transverse =
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Table 2-2.

Operating Menus/Functions Description - Continued

PAGE FUNCTION

BRIEF DESCRIPTION

Table 2-2.

Operating Menus/Functions Description - Continued

AUTO/MANUAL: Enables and presents to the operator both the
AUTO and the MANUAL control function options.

MANUAL ONLY: Disables and replaces AUTO/MANUAL, and
enables and presents the MANUAL ONLY control function option.

2. Reset Mode =

AUTO, AUTO/REVIEW, REVIEW: Enables and presents to the
operator all three Reset Mode control function options.

AUTO/REVIEW, REVIEW: Enables and presents to the operator the
AUTO/REVIEW and the REVIEW control function options only.

REVIEW: Enables and presents to the operator the REVIEW control
function option only.

PAGE

FUNCTION

BRIEF DESCRIPTION

(Page 3 of 6)

Sys Config (Page 3) is associated with setting attitude comparison
control function options.

1. Att Comp Threshold: On dual system installations, allows the
alarm threshold setting for difference in attitude (heading, roll, and
pitch) output to be set from the on-line menu to temporarily override
the default value set at installation.

2. Att Comp Filter Constant: On dual system installations, allows
the time constant setting, used by the system for determining the
difference in attitude, to be set from the on-line menu to temporarily
override the default value set at installation.

(Page 4 of 6)

Sys Config (Page 4) is associated with setting the system Subnet
Mask and Internet Protocol (IP) addresses.

1. Subnet Mask = XXX.XXX.XXX.XXX

2. IP Address = xXXX.XXX.XXX.XXX

(Page 5 of 6)

Sys Config (Page 5) is associated with setting the system ARP
address.

1. ARP Address = XXXXXXXXXXKXXXXKKXXXXXXXKXX

(Page 6 of 6)

Sys Config (Page 6) is associated with setting the system NTP
address.

1. NTP Address = xXxXX.XXX.XXX.XXX

3. Faults The Faults control function menu displays a list of active faults,
which persist after pressing the <ALARM ACK> key to acknowledge
the fault. The Faults control function is presented and accessed via
one display menu page.

4. Indexers The Indexers control function menu is associated with inner and

outer gimbal torquer settings. The Indexers control function is
presented and accessed via one display menu page. Torquers

are normally enabled and this function is not used during normal
operation. Torquers can be enabled without removing system power
in the event that they are automatically disabled as a result of
detection of a fault in the torquer loop.

1. Inner indexer:
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On: Enables the inner (azimuth) torquer (1A2A1A1B2).
OFF: Disables the inner (azimuth) torquer (1A2A1A1B2).
2. Outer indexer:

On: Enables the outer (roll) torquer (1A2A1A1B1).

OFF: Disables the outer (roll) torquer (1A2A1A1B1).

5. 110 Configuration

The 1/0O Config control function menu is associated with NTDS/ATM,
INS and DSVL digital 1/0O settings. These 1/0 Config control functions
are presented and accessed via three display menu pages.

(Page 1 of 3)

I/O Config Page 1, 110 Port, is associated with system, NTDS, digital
I/0O settings. NTDS ON/OFF — Allows the operator to select each
NTDS, Super Channel, or ATM port, turn the port on or off, and
selectively activate or deactivate message data fields. From I/O
Config page 1, choose NTDS Super Channel, or ATM to edit /O
configuration settings.

NOTE

IDS configuration may be changed in Off-Line Test mode
only.

The NTDS Configuration Settings control function menu lists
control function options on three display menu pages, which allow
specific message protocol and data fields to be selected or enabled
for each fitted port, even if the port is selected as disabled.

NOTE

The letter prefix on each port designation identifies the
physical location of the NTDS 1/O board that contains the
port set. Refer to Table 2-3.

a. NTDS Port = (port designation). Step function selects port to be
enabled/disabled or reconfigured (up to 16 maximum available).

b. NTDS Port Configuration Settings, Page 1:
(1) Port nn =

DSBL: Disables the selected NTDS port.
ENBL: Enables the selected NTDS port.

(2) IDS = Applicable to IDS 00 through 31.

(3) Retries = Applicable to IDS 08, 09, and 10.

DSBL.: Disables I/O processor output message retries. Message is
transmitted only once, even when acknowledgement is not received.

ENBL.: Enables the I/O processor output message to repeat once, if
acknowledgement is not received.

(4) Secondary = Applicable to IDS 14 and 15.

DSBL.: Disables a message bit setting that identifies the selected
port’s status and data to the receiving equipment as secondary when
redundant I/O interface functionality is implemented.
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ENBL.: Enables a message bit setting that identifies the selected
port’s status and data to the receiving equipment as secondary when
redundant I/O interface functionality is implemented.

c. NTDS Port Configuration Settings, Page 2:

(1) Day = ENBL/DSBL. (Applicable to IDS 11) If ENBL is selected,
allows the RLGN to transmit Julian Day data to the OU-174/WSN-5
Data Converter Group. If DSBL is selected, the RLGN will not
transmit Julian Day data over this connection.

(2) P Sen Fmt = AR57A/AS130. (Applicable to IDS 11) This setting
determines the format (AR57A or AS130) for transmitting position
senescence data to the OU-174/WSN-5 Data Converter Group.

(3) Forced EF = ENBL/DSBL. (Applicable to IDS 04, 08 and 11). If
receiving equipment does not implement an EIE line to indicate that
it is ready to receive data, selecting ENBL causes the parallel output
data message to be transmitted regardless of EIE status.

(4) Parity = ENBL/DSBL. (Applicable to IDS 07, 09 and 10). Enables
or disables message parity bit checking protocol for serial output.

d. NTDS Port Configuration Settings, Page 3:

(1) Nav Msg = ENBL/DSBL. (Applicable to IDS 04, 08, 09, and
10). Enables or disables the Navigation Data Periodic message
transmitted at 1 Hz in the output data.

(2) Precision = HIGH (NORM). (Applicable to IDS 04, 07, 08, 09,
10). Sets position data in the Navigation Data Periodic message
precision to high or normal precision.

(3) Attd Msg = ENBL/DSBL. (Applicable to IDS 04, 08, 09, and 10).
Enables or disables the Attitude Data Periodic message output data.

(4) Msg Rate = 8 Hz (16 Hz). (Applicable to IDS 04, 08, 09, and 10).
Changes transmit rate for Attitude Data message.

The Super Channel configuration settings control function
menu lists control function options on three display menu pages,
which allow specific message protocol and data fields to be selected
or enabled for each fitted port, even if the port is selected as disabled.

a. Super Channel Port Configuration Settings, Page 1:

(1) Port nn = ENBL/DSBL. Enables or disables selected port. The
options listed on Pages 1, 2, and 3 of the menu function allow
specific message protocol and data fields to be selected for each
fitted port, even if the port is selected as disabled.

(2) IDS = 13. The number displayed in this field is a code that
indicates the Super Channel IDS assigned to the port during system
installation configuration. Data in this field cannot be changed from
this on-line 1/0 Configuration mode. Refer to Table 2-4 for the Port
Specification and Type indicated by each IDS number. Refer to
Chapter 8 for the listing of factory-configured I/O ports and settings.

(3) Ext Fix = ENBL/DSBL. If ENBL is selected, allows RLGN to
accept a fix from an external computer, other than GPS, over the
Super Channel interface. If DSBL is selected, no external computer
fixes will be accepted.

(4) GPS Fix = ENBL/DSBL. If ENBL is selected, allows RLGN to
accept GPS fixes over the Super Channel interface. If DSBL is
selected, no GPS fixes will be accepted.

b. Super Channel Port Configuration Settings, Page 2:

(1) Rmt Cntrl = ENBL/DSBL. If ENBL is selected, allows the RLGN
to accept Remote Control input over the Super Channel interface. If
DSBL is selected, no Remote Control input will be accepted.

(2) Vref Input = ENBL/DSBL. If ENBL is selected, allows RLGN to
accept reference velocities over the Super Channel interface. If
DSBL is selected, velocity references will not be accepted over the
Super Channel interface.

(3) Attd Data = ENBL/DSBL. If ENBL is selected, allows the RLGN

to accept backup attitude data over the Super Channel interface. If
DSBL is selected, no backup attitude data will be accepted over the
Super Channel interface.

(4) Waypoint = ENBL/DSBL. This setting is currently not in use.
Should be set to DSBL.

c. Super Channel Port Configuration Settings, Page 3:

(1) Depth = ENBL/DSBL. This setting is not used on surface vessels.
Should be set to DSBL.

(2) Fcn 8 = ENBL/DSBL. Reserved. Should be set to DSBL.
(3) Fcn 9 = ENBL/DSBL. Reserved. Should be set to DSBL.
(4) Fcn 10 = ENBL/DSBL. Reserved. Should be set to DSBL.

The ATM Port, configuration settings, control function menu
lists control function options on three display menu pages, which
allow specific message protocol and data fields to be selected or
enabled for each fitted port, even if the port is selected as disabled.

a. ATM Port = I. Step function selects port to be enabled/disabled
or reconfigured.

b. ATM Port Configuration Settings, Page 1:

(1) Port | = ENBL/DSBL. Enables or disables selected port. The
options listed on Pages 1, 2, and 3 of the menu function allow
specific message protocol and data fields to be selected or enabled
for each fitted port, even if the port is selected as disabled.

(2) IDS = 16. Number displayed in this field is a code which indicates
the ATM Interface Design Specification (IDS) assigned to the port
during system installation configuration. Data in this field cannot

be changed from this on-line I/O Configuration mode. The number
00 in this field indicates that the selected port is not fitted. Refer to
Table 2-3 and Table 2-4.
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(3) Ext Fix = ENBL/DSBL. If ENBL is selected, the RLGN will accept
a fix from an external computer, other than GPS, over the ATM
interface. If DSBL is selected, no external computer fixes will be
accepted.

(4) GPS Fix = ENBL/DSBL. If ENBL is selected, the RLGN will
accept GPS fixes over the ATM interface. If DSBL is selected, no
GPS fixes will be accepted.

c. ATM Port Configuration Settings, Page 2:
(1) Fecn 3 = ENBL/DSBL. Reserved. Should be set to DSBL.

(2) Vref Input = ENBL/DSBL. If ENBL is selected, the RLGN will
accept reference velocities over the ATM interface. If DSBL is
selected, velocity references will not be accepted over the ATM
interfaces.

(3) Attd Data = ENBL/DSBL. If ENBL is selected, the RLGN will
accept backup attitude data over the ATM interface. If DSBL is

selected, no backup attitude data will be accepted over the ATM
interface.

(4) Fen 6 = ENBL/DSBL. Reserved. Should be set to DSBL.
d. ATM Port Configuration Settings, Page 3:

(1) Depth = ENBL/DSBL. If ENBL is selected, the RLGN will accept
depth inputs via the ATM interface. If DSBL is selected, depth will
not be accepted over the ATM interface.

(2) BFTT Input = ENBL/DSBL. If ENBL is selected, the RLGN
will accept BFTT data over the ATM interface and will distribute
simulated data to NTDS 1/O, as instructed by BFTT port selection.
If DSBL is selected, RLGN will not accept BFTT simulated data.
Users will only receive real data.

(3) Grav Grad = ENBL/DSBL. If ENBL is selected, the RLGN will
accept Gravity Gradient data for vertical deflection compensation
over the ATM interface. If DSBL is selected, gravity gradient data
will not be accepted over the ATM interface.

(4) SLCM Input = ENBL/DSBL. If ENBL is selected, the RLGN will
accept the SLCM enable/disable message over the ATM interface.
SLCM enable/disable is applicable to submarine systems only.
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6. 1/0 Restart The 1/0O Restart control function menu is associated with 1/0 and

ATM processor settings. 1/0 Restart is used to enable an 1/0 or ATM
Processor disabled by BITE when a fault condition is detected. This
control function does not require INS power to be cycled for the
processor to be enabled. This control function is enabled by default
when the INS is turned on.

Enable: Restarts (enables) I/O or ATM Processor operation without
recycling power.

Page 2 of the AUXILIARY FUNC menu provides control functions associated with the Display