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About this manual

| Rev.A |28.11.07 |Firstissue

This manual is intended as a reference guide for
operating and maintaining the Simrad AP28 autopilot.

An autopilot is a complex control system so please take
time to read this manual to get a thorough understanding
of the operation, the system components and their
relationship to a complete AP28 autopilot system.

In this manual, names of menu commands, dialog box
text and keys are written in boldface (e.g. Main menu,
Setup command, Left key).

Important text that requires special attention from the
reader is emphasized as follows:

@’ Used to draw the reader’s attention to a comment or
some important information.

Used when it is necessary to warn personnel that a
A risk of damage to the equipment or hazard exists if
care is not exercised.
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1 System description \

1.1 General

Congratulations on the purchase of your new Simrad
AP28 autopilot system and thank you for selecting what
we feel is the most advanced autopilot system available
on the market today.

The Simrad AP28 autopilot represents yet another step
forward in autopilot technology providing leisure boats
between 30 and 50 feet with a host of features.

The autopilot system can be expanded and enhanced
with a selection of options and accessories.

The brain in the AP28 autopilot system is the single
"intelligent" autopilot computer that communicates on
the proprietary SimNet data and control network to
establish a reliable digital communication and power
distribution between the units in the autopilot system as
well as other Simrad products.
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1.2 System components

SIMRAD

AP28
Control Unit @-.
@EE®
QEEEHE
Termmatlon
plug
0 Q)
Autopilot
Computer
Compass
0 - 3
55m
l 12/24V Motor supply
Drive unit
12V SimNet supply
(SimNet cable without terminator)
Multijoiner

[ ]

Non SimNet
5m RF25 Rudder Feedback SimNet

Figure 1-1 AP28 Basic system layout

1.3 AP28 Control Unit

= N A compact autopilot control for panel,
bulkhead or bracket mounting. A multifunction
LCD display with two-color backlighting
presents readout of autopilot and navigation
data, tactile keys, dedicated mode keys and
rotary course knob provide simple and precise
operation. It has two SimNet connectors for
system interconnection and control, expansion
and data sharing with other Simrad products.
A NMEA2000 Adapter Cable is available for
interface through a SimNet port.
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Multiple control units can be added to the system by
daisy-chaining or drop cable to the SimNet network.

1.4 Autopilot Computer

The autopilot computer is the main unit in the AP28
autopilot system. It contains the steering computer and
drive electronics for the drive unit motor and clutch and
provides interface to other system components. Two
models, AC12 and AC42 are available.

1.5 Rudder Feedback unit

RF25 Rudder Feedback Unit

The RF25 is designed for connection to the SimNet
network. It comes with transmission link and 5 m (16
feet) of SimNet cable with connector.

The RF25 provides rudder angle output to a separate
rudder angle indicator also when the autopilot is
switched off.

RF300 Rudder Feedback Unit (optional)

The RF300 is designed for connection to the autopilot
computer. It comes with transmission link and 10 m (33
feet) of cable. RF300 has a different signal format and
does not offer the same accuracy as RF25.

With an RF300 as rudder feedback there is no output to

separate rudder angle indicators when the autopilot is
off.
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1.6 Heading Sensors

RC42 Rate Compass

RC42 is a fluxgate compass with an integrated rate of
turn sensor. It provides a significant improvement to the
dynamic performance of both the autopilot and a
stabilized radar display. A 5 m (16 feet) SimNet cable
with connector is attached.

FC40 Fluxgate Compass (optional)

This is a compact magnetic heading sensor using a
floating ringcore in a fluxgate coil. A5 m (16 feet)
SimNet cable with connector is attached. The dynamic
performance is second to the RC42.

1.7 Optional equipment
See page 115.

1.8 Software record

When the system is switched on, a status display shows
the software version for the control unit. See page 14.

Software version Description

SW 1.1.00. First issue
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2 Operation \

An autopilot is a very useful navigational aid, but
DOES NOT under any circumstances replace a
human navigator

Do not use automatic steering when:
¢ In heavy traffic areas or in narrow waters
e In poor visibility or extreme sea conditions

e When in areas where use of autopilot is prohibited by
law

When using an autopilot:
e Do not leave the helm unattended

o Do not place any magnetic material or equipment near
heading sensor used in the autopilot system

e Verify at regular intervals course and position of
vessel

¢ Always switch to Standby mode and reduce speed in
due time to avoid hazardous situations

2.1 Overview

RUDDER
a1

e
DRSFT

Figure 2-1 AP28 Front Panel
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Description

Power ON-OFF / Light key

A Standby key
Engage Standby mode

AUTO Auto key
Engage Auto mode

NoDrift key
Engage NoDrift mode

DRIFT

2 %\
<

— Nav key

Engage NAV mode

WwWind key
Engage Wind mode

=
Z
S

VL Turn key
Enter turn sub-menu
Tack or gybe in Wind mode

Menu/Enter key

Enter Main Menu

Enter value, Confirm, OK

Action according to the softkey symbol

Left key

Back, Left, Cancel, Exit
Long press: Return to Main page (operation level 1)

Action according to the softkey symbol

Right key
Next, Right
Action according to the softkey symbol

Up key
Up in menu or list box, Increase
Action according to the softkey symbol

Down key

B vV R € FF

Down in menu or list box, Decrease
Action according to the softkey symbol
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Port key

Adjust the commanded course or wind angle 1 or 10 degrees

Enable port power steering

Action according to the softkey symbol

Starboard key

Adjust the commanded course or wind angle 1 or 10 degrees

Enable starboard power steering

Action according to the softkey symbol

Softkeys

The following softkey symbols are used:

When the basic operation of the keys is
changed, softkey symbols will be displayed
right above the keys to indicate the
alternate function.

Symbol Action Symbol Action Symbol Action

Ok :ancrease E;):/klighting

Enter Increase IEI i(r)]ratllow L

Back EI Decrease Installation

Next EI gl;?:rl](fighting EI :Dr:'fisl'?:;tion
Symbols

[

Inactive unit, disabled data page

A

Alarm reminder

aant

Locked
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Operational modes

The AP28 system is capable of the following primary
steering modes: STBY (power steering), AUTO, NoDrift,
NAV, WIND and WINDyay. Each mode except WINDyay
have a dedicated key.

The WINDy,y mode can only be entered when in WIND
mode.

Each mode provides you with a multifunction mode
display.

User adjustable settings are found in the AP28 Main Menu
(page 51).

Alarms

Alarms are presented in plain text to alert you of system
and external data failure conditions. Alarms are both
audible and visual. The alarm listing is on page 111.

Transfer of command

In a multistation system the command can easily be
transferred from one unit to another by pressing the
active mode key.

AP28 units not in control will display the E icon.

Advanced operation

Refer to the Setup item in the Main Menu page 54 for
information.

2.2 ON/OFF

At first time turn on see page 69.

A single press on the PWR key turns the autopilot
system on and presents the start-up pages.



e Product name

SIMRAD
AP2S

e Software version and release
1.1.00
7.11.2007 date

Software version and release date are examples only.

After approximately 5 seconds, the system is operative
and the unit that was turned on will show the Standby
mode display. Other units in a multistation system will
display ]ZI Control is transferred to any single unit by
pressing its STBY key.

A long press on the PWR key activates the power down
dialog box and the autopilot goes to STBY mode before it
is turned off after 3 seconds.

In an emergency it is possible, on a multistation system,
to turn OFF the system at any control unit by pressing
the PWR key.

Please note that even if the autopilot is turned off, a
small amount of current is drawn from the batteries
unless you throw the circuit breaker.

2.3 Backlighting
The display backlighting may be adjusted at any time.
1 Press the PWR key

- The Light level overlay window
will be displayed on top of the
current view

MEEOC

2 Press one of the keys as described below to change
the display backlighting:

a The PWR key to increase the light level by one
step
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E b The Up/Down softkeys to increase/decrease
the light level by one step

m ¢ The Day/Night softkey to toggle between day
and night profiles

If no adjustment is performed within 3 seconds, the Light
level overlay window will close.

For contrast and day/night settings, refer to page 60.

2.4 Standby mode

STBY mode is the mode that is used when steering the
boat at the helm.

a1 Display information:
S 345 e Standby mode
Reaz e Current heading 345°M
RUDDER

1] e Compass source: RC42
e Rudder angle 01° to sthd.

See page 80 about VRF.

Power steering (NFU)

In Standby mode, press any of the PORT or STBD keys.
The Non Follow-up (NFU) display is presented and the
rudder will move as long as the key is pressed.

PUR. STEER HEARDING
NFU [226"
- -
RUDDER
[ 041 |

Activates PORT Activates STBD
rudder command rudder command

(&~ When a NFU steering lever or remote control is operated,

other control units show E (inactive). Refer to section 8
for operation of NFU steering levers or remote controls.
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Alternating rudder angle bargraph

S345

RGd2
RUDDER

| BIGITE S |

If your autopilot is driving a Simrad
MSD50 Stern Drive, the rudder
angle display will after turn-on
alternate between 10 degrees port
and starboard to indicate that the
(rudder) zero point need be set.

Refer to page 118 to set the zero point.

No rudder angle bargraph

S186

RC42
URF

When the autopilot is operating on
Virtual Rudder Feedback (VRF), the
rudder angle bargraph is empty.

2.5 Automatic steering

AUTO (Compass) mode

When the AUTO Kkey is pressed, the AP28 automatically
selects the current boat heading as the set course and
maintains the rudder angle. This gives a bumpless
transfer at the mode change.

H 340

HERDING RUDDER

339" 12

a2 LO-A

Automatic steering mode
Set course: 340 degrees
Compass reading: 339°M
Heading source: RC42

Rudder angle: 01° to
starboard

Speed: 12.8 kn (from log)

Steering parameter set: LO-A
(Low automatic)

Operation | 17



The AP28 will keep the boat on the set course until a new
mode is selected or a new course is set with the course
knob or the PORT or STBD keys. One revolution of the
course knob equals a 45° course change.

b o

Decrease Increase
Course adjust 1° Course change
(or 10°)/push CCW: Decrease CW: Increase

@ On power boats you may in the Setup menu preset the
keys to change course by 10° per press (see page 65)

Once the course is changed to a new set course, the boat
will automatically turn to the new heading and maintain
the new course.

Heading capture

When in AUTO or NoDrift mode (page 36) heading
capture allows you to automatically cancel the turn you
are in by an instant press on the AUTO key or the
NoDrift key. The autopilot will cancel the turn to
continue on the heading read from the compass the very
moment you pressed the AUTO key or the NoDrift key.
This is a useful feature if you are not sure of the exact
turn you have to make to hit e.g. an inlet or a dock.

H 305 e Automatic steering mode

New “captured” heading: 305°
i e Compass reading: 311° M
3] ] Los 12, (magnetic) or T (true)

Rod42 LO-A

Regain manual steering by pressing the STBY key.

18 | Operation



T
AUTO

Dodging

The AP28 has no specific dodge key. Simply press STBY
and power steer or use the helm to pass any obstacle.

When you return to AUTO mode within 60 seconds the
following display is shown, offering two alternatives:

Go back to AUTO mode
P on previous set course
Resurae pl’E-UIOUS
course?
32? Go to AUTO mode with
= - IE current heading as set
course
x] .

If your dodging maneuver takes more than 60 seconds,
the autopilot will automatically continue on the current
heading.

Control of steering performance

When operating in an automatic mode the AP28 utilizes
two different sets of steering parameters (HI/LO). The
parameters control the response of the boat at different
speeds or wind directions. The two parameter sets can be
automatically or manually selected, and each set can be
manually adjusted (response adjust).

The speed at which the autopilot automatically changes
from LO to HI parameters (or opposite) is determined by
the "Transition Speed" set in the Installation/
Commissioning/Seatrial menu, page 89. See diagram on
next page.

At no speed input the autopilot defaults to LO steering
parameters when engaging an automatic mode from
STBY. This is a safety feature to prevent oversteering.
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26
24
22
20
18 +
16 +
14 +
12 +
10 +

~—____ Transition to LO parameters

\ with increasing speed: 10 Knots

Transition Speed set to 9 Knots

OoON B O
T

Transition to HI parameters
with decreasing speed: 8 Knots

Display legend
HI-A  High response parameters set automatically
LO-A Low response parameters set automatically
HI-M  High response parameters set manually
LO-M Low response parameter set manually

Power boats

On power boats the automatic selection of HI or LO is
determined solely by the speed of the boat as shown in
the diagram above.

Sailboats

When sailing in WIND mode, the parameter set is
determined by the speed of the boat and the direction of
the wind as per below.

HI
parameters
WIND %@ WIND
: 0
parameters
WIND

So if you loose too much speed e.g. when tacking, the
parameters will change to HI to gain sufficient rudder
response. This should be observed when setting the
transition speed on sailboats. See also Wind response
on page 22.



Response adjust

The Autotune function in the AP28 is so refined that the
majority of boats will need no further adjustments of the
steering parameters. On some boats, however, or at
particular sea conditions a fine tuning of the steering
parameters may improve the performance of the
autopilot.

The Response control allows you to make this fine tuning
for each of the two (HI/LO) parameter sets. The response
can be set to nine levels. Level 4 is default with
parameter values as set by the Autotune function. If no
Autotune is made (not recommended) the level 4 values
are the factory default values.

A low response level reduces the rudder activity and
provides a more “loose” steering.

A high response level increases the rudder activity and
provides a more “tight” steering.

A too high response level will make the boat start S-ing.

When you access the RESPONSE page the highlighted
Adjust parameter is the one that is active.

RESPIOMSE A EESPONSE A
HI-Auto HI-Auto
Adjust LO 4 Adjust LO 4
s | M |Faiost o
Marnual select Auto Manual select Auto
Wind response 4 Wind response 4
RESPONSE A RESPONSE A
HI-Auto HI-Auto
Adjust LO 4 @ Adjust LO 4
Fdjust H :
Marual select Auto Manual select Auto
Mind response 4 Wind respaonse 4

(&~ Adjustment of HI and LO values can be performed even
with the boat out of the water.
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Range

Change per step

Default

1-9

1

4

Wind response (sailboats)

Verify that the difference between Course To Steer (CTS)

and the actual heading is at an acceptable minimum.

If the difference between the set wind angle and the

actual wind angle is too big, increase the ‘Wind response’

to reduce the difference.

If the actual wind angle is S-ing around the set wind
angle, or the rudder activity is too high, the ‘Wind
response’ should be reduced.

RESPONSE S EESFONSE [
HI-Auto HI-Auta
Adjust LO 4 i Adjust LO 4
Ad just HI & Ad just HI &
Manual select Auto Manual select Auto
4 Wind response
RESFONSE s RESFOMNSE =
HI-Auto @ HI-Auto
Adjust LO 4 Adjust LO 4
Ad just HI [ Adjust HI [
Manual select Auto Manual select Auto
Wind response ‘ i =1
Range Change per step Default
1-9 1 4




Selection of HI/LO parameters

MAIN MEHU E] RESPONSE E] RESPONSE E]
Response HI-Auto HI-Auto
RS FEEES A Adjust LO 4 Adjust LO 4
oot )5 +| IN |Raiust H +|
Inst ﬁll i Manual gelect Auto Manual select Auto
e a_ ST Hind response 4 Hind response 4
Service
Rerote lock

RESPONSE S RESPONSE E] RESPONSE S

HI-Auto i HI-Auto — HI-Manual

Adjust LO 4 Adjust LO 4 Adjust LO 4
Adjust HI 4 Adjust HI 4 Adjust HI 4
Manual select Manual select Manual select HI
Hind response 4 Hind response 4 Wind responss 4

The “Manual select” item has three alternatives:
Auto — HI — LO.

e Auto is automatically set by speed input

e HI or LO must be set manually when there is no
speed input

The sub-headline in the display shows the RESFONSE
active parameter set and how it is selected. [ LO-Auto

Pattern steering (power boats)

The autopilot offers a number of different pattern
steering features when in AUTO mode. There is a one
minute time-out between selecting a turn pattern and
starting the turn. During the time-out period the autopilot
will maintain the set course.

When steering in a turn pattern you maf/ at any time

adjust the variables by pressing the key.

To exit a turn pattern simply press the AUTO key.
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U-Turn

U-Turn changes the current set course to be 180 degrees
in the opposite direction.

This feature is very useful in a man overboard situation
and whenever you want to steer back on a reciprocal

heading.
B N | U-TURN

| C-turn ] | ]
He| Spiral ER
A7 T (e
T 5T TLs
. E RC42 LO-A

Press either the 6 or o key to select the direction to
make the U-Turn and start the turn.

R 165

HERDING RUDDER
1
346 LOG 124 Boat makes starboard U-turn
Re42 Lo-A ]
C-turn

The autopilot provides a continuous turn feature when in
AUTO mode. This may be used for circling fish or a
particular object on the seabed.

C-turn makes the boat turn in a circle with a constant
rate of turn. The user decides whether the C-turn should
be made to port or to starboard.

To enter C-turn mode:



TURN

SELECT TUREN
L=t

If

o x]

SELECT TURH
U-turn

C-turn

He Skiral

M

RCd2

-‘ n Press n ]

I T-T

IZB

Fress &

C-TURN

Turn direction 48PORT

to adjust

RECd2

HERDIMG

345"

RUCDER:

[ o4

LOG
ki
LO-A

125

Press the 6 or 6 key to select the direction in which to

make the C-turn and start.

The turn rate (ROT) can be adjusted before the turn is
initiated and during the turn. Increasing the turn rate

yields to a smaller circle and vice versa.

C TURN

AC.JUET

" G co0°rin|_

RECd2

SZ

LOG
ki

Lo-RA

-
125

C TURN

E ROT

AC.JUET

030 GTT]

RCd2

pie UM

LOG
ki

LO-A

-
12+

C TURN

C TURN

FIDJUST ACJUST
E ROT R i | ﬂ DED *frait | |
P _ ] P
LLO |75 12, L70 | oG 228
RiCda LO-A Fizda Lio=-A
i Range ey [peET Default | Units
parameter step
Rate of turn 10 - 600 5 90 °/min

Operation | 25



Spiral-turn

The spiral-turn feature may also be used for circling fish
or when searching a particular object on the seabed.

Spiral-turn makes the boat turn in a spiral with a
decreasing or increasing radius.

To enter Spiral-turn mode:

SELECT TURN SELECT TURN

— L-turm n L-turm

SPIRAL
Turn direction 48 FPORT
Fress & to adjust

HERDING RUDDER
274" 12,
LOG
d 23] 128
RCd2 LO-A RC42 LO-A

The “initial” radius can be set before the turn is started.

Press either the 6 or 5 key to select the direction in
which to make the spiral-turn and start.

During the turn the “change in radius” can be adjusted
and the number of feet or meter is how much the radius
is changed for each circle turned.

If the “change radius” is set to zero, the boat will turn in
a circle.
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Lo | e T o 1 | Lo 1 | o T 1 |

ACOST ACJUST
W[, radivs BE 1 TUCh. radivs [t
al B | (K
221712, | 1457= 12:
S 12s ES 12¢
FCd3d LO-A FRCd2 Lo-A

Lot Lo Y1 | L] o Y1 |
S AOJET sy ST &
TCh. radivs  [EEEft B(Ch. radius ik
P Fri
3 45r-1 [ mi1 ] 35 -I ] [ T

LOG L0
ki ] 2.8 kr ] 2.8
FCd2 Lo-A RiCd2 LO-A

Negative values indicate decreasing radius while positive
values indicate increasing radius.

©9/©

Increasing radius Decreasing radius
Turn parameter Range Change Default
per step
. . 33 ft - 3281 ft 10 164 ft
Initial radius
10 m - 1000 m 10 50 m
Change of radius -164 ft - +164 ft 5 66 ft
per turn -50 m - +50 m 2 20m

(&~ The unit for radius is the same as the unit set for depth
(feet or meter).
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Zigzag-turns

To enter zigzag-turn mode:

SELECT TUREM

97’7:‘”“ OG 1-n ! 77?BMI| OG 1™ !
x] x]

SELECT TURN

—
TURN

ZIGZAG ZIGZAG 331

Course ch [MieEl Press & to adjust

HERDING EUDDER

ﬂ Press ﬁ 344nml 105 ]
k | kr? . ] 2.8

FCd2 Lo-A RCd2 LO-A

The course change can be set before the turn is initiated
(2-70°).

Press either the 6 or é key to select the direction in
which to make the first course change and start.

While sailing in a zigzag pattern you can alter the course
change, leg distance, and the main course. An arrow
shows the direction of the next course change.

& | . o2 B |Me{course o NEEC
Prlleg dist. 1641t | Prlley dist.  Ted1 4 | ﬁ
= [ o1l a1 ozl ]
257 = 12, | 258 = 12;
gl . g}
RiGd2 LO-A RiGd2 LO-A
| P o P T} C T o e ) | P o P T} C T o e )
Z AC-JUST @ Z ACJUST ﬁ
Nelcourse ch JEER" Ne| EEITE 024"
PriLeyg dist.  Ted1ft | Prileg dist. 1841 ft
276" =57, |285 =52,
kn B ki 3
Ri:42 LO-A Ri:42 LO-A
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Initial course change 20°

____________________________________ Main course

Course change 40° Leg distance

Turn parameter Range Change Default
per step
Course change 4° - 140° 4 28°
. 82 ft - 9843 ft 50 1641 ft
Leg distance
25 m - 3000 m 25 500 m

The unit for leg distance is the same as the unit set for
depth (feet or meter).

Square-turn

The square-turn feature in AUTO mode can also be made
as rectangle or any pattern where the next turn is 90°.

To enter Square-turn mode:

SELECT TUEM
Spiral

Zigzag

He| TR ||
:258” |
%]

SELECT TUEM

TURN

SQUARE 257
Hext turn  15TSft 4
Press & to adjust

HEARDIMG RLUCDER
257" 12,
LOG
ki 1 2.8
RCd2 LO-A
| Leg distance |
>

Press either the 6 or key to
select the direction in which to make
the first course change and start.
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You can at any time change the main course.

You can also at any time change the distance of the leg
until the boat makes a new 90° turn.

F N

Pt B P Y sl B )

S

P 1B P | | sl
S AC.JUST ACJOST
e = 1641 f1 Mell eg dist.  [EEEFL
Q= |- =0 |
351712, | 348712,
LOG LOG
(53] ] 218 kb ] :33
RCd3 Lio-A FiZda Lia-A

AC.IUST

Si-il | Fon ] e sl | . 3

S

S S S

AD.JUST

ge Leg dist.  [EEE]ft 1000 f+
259"z | 257 12
b 128 e 128
RC:d2 LO-A Ri:d2 LO-A
Turn parameter Range Change Default
per step
. 82 ft - 9843 ft 50 1641 ft
Leg distance
25 m — 3000 m 25 500 m

(&~ The unit for leg distance is the same as the unit set for
depth (feet or meter).
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Lazy S-turn

To enter Lazy S-turn mode:

e—)
TURN

SELECT TURH

SELECT TUREN

Zigzag

RCd2

LO-A

LAZY S 171
Turt direction 48 PORT
Press & to adjust

HERD MG

180"

Ricd2

L0612,

ki

EUCDDER

Lo-A

The course change can be adjusted before the turn is

initiated (2-80°).

Press either the ﬁ or é key to select the direction in
which to make the first course change and start.

While in a Lazy S pattern you can alter the course change
magnitude, turn radius and the main (average) course.
An arrow shows the direction of the turn.
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Adjust course change and radius as follows:

ACJUST
ﬁ Ty nze® i TiCourse ch P ﬁ
Fr|Radius Tedft FPrlRadius Tedft [
186" ="z, [175"= 12,
LOG LOG
e 128 e 128
RiG43 LO-A RC43 LO-A

Initial course change

Main course

Course change  Higher radius

Main course

Lower radius

Turn parameter Range SEnge Default
per step
Course change 4° - 160° 4 28°
. 16 ft - 1641 ft 10 164 ft
Radius
5m—-500m 5 50 m
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The unit for radius is the same as the unit set for depth

(feet or meter).




Depth Contour Tracking, DCT™

With input from an echo sounder, the autopilot can be set
to steer the boat to a set depth. This is very useful if you
want to follow a depth contour. Make sure you have
depth reading available in theQ/stem.

I b r
R T

Smooth seabed Rocky waters
\

[ Jr

Slope Narrow channel

Do not use this feature unless the seabed is
suitable. Do not use it in rocky waters where the
depth is varying significantly over a small area.

SELECT TUREHN SELECT TURH
L-turn Square
Lazy 5

&l|DEPTH 180

DEPTH Depth 5323t
5334t Press & to adjust
— HEACIMG | RUESER |
|| I T R =
1 Rr\@l G 1™ ] 80 kEG -I 2.8
RiCd2 LO-A
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The actual depth reading is shown on the display.

Steer the boat to the depth you want to track and in the
direction of the depth contour (main course). When the
wanted depth is shown in the dliay, activate the depth

contour steering with the EI or softkey (any of the

two). Use the key when it is shallow to port or the
key when it is shallow to starboard.

Main course

This should be the main (average) direction of the depth
contour you want to follow. If the contour line is making
a big change in direction, you should manually adjust the
set course to the new direction. This will result in a
quicker response from the autopilot. If the course is not
adjusted, the autopilot will need more time to turn and
steer the boat back to the reference depth.

The sub screen has the following adjustments:
Depth gain

The autopilot is tracking the depth by computing an x-
track error when the boat is off the reference depth. This
error automatically adjusts the set course to bring the
boat back on track.

Use the gain control to have a firm or smooth response to
the variation in depth.

e i o B o} e b B o
i D ACJUST i D ACJUST
B Depth gain 5 DeDepth gain JE
FrlccA ooo® FricoA oooe i
Ref. depth 528 ft Ref. depth  S28ft
179"="12.| |175= 12
LOG LOG
kn ] 2.8 ki ] 2.8
Rid2 LO-A RC42 Lio-A

D= mmet D"mme=t | @

DelDepth gain [JEI EEDepth gain [N
FriccA oooe Fr{CCA oooe
Ref. depth 528 ft Fef. depth  S25ft

146"="1z| |1217="
LOG L0
kn ] 2.8 ki ] 28
R4 LO-A RCd2 LO-A




Contour Cross Angle (CCA)

With this parameter you can make the boat lazy s across
your reference depth. With the CCA set to zero there is
no S-ing. The CCA is an angle that is added to or
subtracted from the set course. Each time the boat
crosses the reference depth, the sign (+/-) of the CCA is
changed and makes the boat turn to cross the reference
depth contour in the opposite direction. The larger the
CCA the bigger the turn.

CCA set to 15 degrees.
Approaching reference
depth from port

Reference

/

CCA set to 15 degrees.
Approaching reference
depth from starboard

Turn parameter Range Change Default
per step
Main course 0° - 359° 1 -
Depth gain 5-95 5 5
Contour Cross Angle 0-50 1 0

Reference depth

The reference depth is captured when the DCT™ is
activated. To change the reference simply use the Up or
Down key.
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Tacking in Auto mode (sailboat)

The tack function is only available when the system is set
up for SAIL boat type in the installation setup.

Tacking in AUTO mode is different from tacking in WIND
mode. In AUTO mode the tack angle is fixed and can be
set in the Setup/Sailing menu. Default tack angle is
100°.

Tacking should only be performed into the wind and must
be tried out in calm sea conditions with light wind to find
out how it works on your boat. Due to a wide range of
boat characteristics (from cruising to racing boats) the
performance of the tack function may vary from boat to
boat. Except for the fixed course change and the
difference in displays, the procedure is similar to that of
the U-Turn described on page 22.

« [H 345

sailboat
only

HERDING RUDDEE

345" 120

Fid2 LO-A

ROBS| ...

HERDING RUDDER starboard track

345" 12,

RiCd2 LO-F

2.6 NoDrift mode

The NoDrift mode is an alternative to route steering in
NAV mode, and is automatically entered when you press
the NODRIFT key.

(&~ The data source when operating in NoDrift mode is the
Position (Pos) source. To operate in NoDrift mode your
GPS/chart plotter must be turned on.
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NO-
DRIF

Unlike when in Auto mode the autopilot will steer the
course unaffected by wind and current when the NoDrift
mode is engaged.

The course to steer to (bearing line) can be changed the
same way as when changing course in Auto mode.

N 345" e Compass heading: 345° M.

RC42

Qooore | e Rudder Angle: 01 to starboard

crs 34D [ e Speed: 12.8 kn from the log
Hooo G4 ™ EOG 124

n
RiCa2 LO-A

e Steering parameter: LO-A

2.7 Navigating with the AP28

The AP28 has the capability to use steering information
from an external navigator (GPS, Chart Plotter) to direct
the boat to a specific waypoint location, or through a
route of waypoints. The information received from the
navigator automatically changes the course to steer to
keep the boat on the track line and direct the AP28 to the
destination waypoint.

If the AP28 is connected to a navigation receiver that
does not transmit a message with bearing to next
waypoint, it will steer on Cross Track Error (XTE) only. In
that case you have to revert to AUTO mode at each
waypoint and manually change set course to equal
bearing to next waypoint and then select NAV mode
again.

To obtain satisfactory navigation steering, the following
points must be fulfilled prior to entering the NAV mode:

e The AP28 autosteering must be tested and determined
satisfactory

e The navigation receiver (GPS, Chart Plotter) must be
in full operating mode with adequate signal
characteristics for valid position and navigation data

o At least one waypoint must be entered and selected as
the current “Go to” waypoint
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(&~ The data source when operating in NAV mode is the
Navigation (Nav) source. It is normally the same as the
Position source (GPS/Chart plotter) see page 57.

Navigational steering should only be used in open waters.
When selecting NAV mode, the AP28 maintains the
current set course and prompts the user to accept the
course change towards the destination waypoint.

Press the NAV key to activate the NAV prompt display.

The prompt display shows the
e Y name of the next waypoint (WP),
(o WF HF1 ) the bearing of the track line

R_|

~

NAV mu  000™ (BWW) from the previous

“rlcus 1090 waypoint to the destination

RAR" =5 waypoint, the required course

(] change (CHG) and the direction
in which the boat will turn.

@’ If only one waypoint has been entered the bearing will be
from the present position to the destination waypoint.

¢ NAV mode
N 005 e Course to steer (CTS): 005 is
1 3]5:::! set internally by the autopilot
e to steer the boat onto the track
CTSDO5= 506 124 line and maintain the bearing
o5 300 ™ l-[;q'ld'ld-.?ilnﬁ )
R4z LO-f e Cross Track Error (XTE): 1.315

nm

e Boat symbol illustrating whether the boat is to port or
starboard of planned track

e Compass heading: 350° M

o Next waypoint: WP1

e Speed over ground (SOG): 12.8 kn

e Distance to next waypoint (DTW): 14.29 nm

e Steering parameter: LO-A
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(&~ For Cross Track Error, the number of decimals shown
depends on the output from the GPS/chart plotter. Three
decimals give a more accurate track keeping.

When operating the AP28 in NAV mode to steer through a
route of waypoints, the AP28 will steer to the nearest
waypoint in the direction of the route after you accept the
NAV mode prompt. When you arrive at the waypoint, the
AP28 will output an audible warning, display an alert
screen with the new course information, and
automatically change course onto the new leg.

@t’ If the required course change is more than the NAV
change limit (default 109, you have to verify that the
upcoming course change is acceptable. This is a safety
feature. See page 79 on how to change the ‘NAV change
limit’.

r | 035M Press the softkey to

WP WP verify course change

® e 000™ ) larger than 10°.

TS C.”Et[?lz:.é 2 If no verification is made,

E @7 . ) the AP28 will continue on
the current set course in
AUTO mode.

Alert screen
Regain manual steering by pressing the STBY key.
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Setting the waypoint arrival circle

For route navigation it is recommended to use automatic
waypoint shift at a set waypoint arrival circle.

The arrival circle should be adjusted according to boat
speed. The higher the speed, the wider the circle. The
intention is to make the autopilot start the heading
change in due time to make a smooth turn onto the next

leg.

N

Arrival circle

ORIGIN

The figure below may be used to select the appropriate
waypoint circle on the GPS/chart plotter.

Boat speed
in knots
30 T
25 T
0" —""—"——— —

15 T

10 Tt
Waypoint arrival circle
radius in 1/100 nm

4 4 4
+

10 11 12 13

4 4 4 4 4 4 4
+ + + + + +

\
\
\
\
; |
1 2 3 4 5 6 7 8 9

Example: With the speed of 20 knots you should use a
waypoint circle with radius 0.09 nm.

The distance between any waypoints in a route must not
be smaller than the radius of the waypoint arrival circle
when using automatic waypoint shift.



|
WIND

Selecting a different navigation source

If you have more than one navigator connected to the
AP28, you will be able to choose any for navigation. Refer
to the ‘Sources’ item in the Setup menu for details on
how to select a different navigator (page 58).

2.8 Wind vane steering (sailboats)

The WIND mode is only available if the system has been
set up for SAIL-boat in the Installation Menu.

Prior to entering WIND mode the AP28 system should be
operating in AUTO, with valid input from the wind
transducer.

Enter the WIND mode by pressing the WIND key.

The wind display presents the following information:

e Wind (vane) mode

008 pe e Set wind angle: 008 degrees
008" from starboard
345 | Ruscer e Measured wind angle: 008°A
cTs oo
5 t T (t
s 344MIeE 12, (apparent) or T (true)
fos Leh e Course to steer (to maintain

set wind angle): 345°
e Heading: 344° M (magnetic) or T (true)
e Rudder angle: 00° to starboard
e Speed from log: 12.8 kn
e Parameter: LO-A (Low value, automatic set)

The set course to steer (CTS) and set wind angle are
entered from the compass heading and the wind
transducer at the moment the WIND mode is selected.
From that point the autopilot will change the course to
maintain the wind angle as the wind direction may change.

If the cumulative shift of the wind direction exceeds a set
limit a WIND SHIFT alarm will sound.
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Adjustments to the set wind angle is as per below.

b &

Steer port  Steer stbd

Adjust set wind angle Major wind angle adjust
1°/ push CCW: Steer port CW: Steer sthd

Regain manual steering by pressing the STBY key.

Tacking in Wind mode

Tacking in WIND mode as compared to AUTO mode can
be performed when sailing with apparent or true wind as
the reference; the true wind angle should be less than 90
degrees.

The tacking operation will immediately mirror the set
wind angle to the opposite side of the bow. A tack
window will appear on the display. The rate of turn during
the tack will be given by the ‘Tack time’ parameter set in
the Setup/Sailing menu (page 63). The tack time is also
controlled by the speed of the boat to prevent loss of
speed during a tack.

A quick press on the TURN key will activate the tack
function and the boat will start turning to the opposite
wind angle.

A new press on the TURN key after the Tack window
appears, will interrupt the tack operation and the boat will
return to the previous set wind angle.



APPARENT APPARENT
WIND WIND

)
TURN

I.I.l 044 « ll » NAQ I.I.l » 044
0467 VALt b 0427
RUDDEFR: ] I RUDDER
c1s 316 [~ fer — [c=044 —SEEy
HDG?C]EG " Lot Lol Za HDG.;)C:ZD T B ng noc044™ [HOE '| 2
Gybing
Gybing is possible when the true wind angle is larger
than 120°.
140 « I.lt'ld.l'"l I.th'|40
I.l.l 1407 « GYBE 6 » 1407
223 [ lorl o e g [ o7 142, R
0223 170 oo .‘3.; I"’. P P e

The time to make a gybe is determined by the speed of
the boat to make it as quick as possible within control.

Tack and gybe prevent

When beating and running, using the autopilot is most
critical.

If the sails are unbalanced when beating, yaw forces from
the sails can drive the boat into the wind. If the boat is
driven beyond the set minimum wind angle (see page
96), the thrust from the sails will suddenly disappear and
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reduces the boat speed. Hence the boat will be more
difficult to steer because the rudder will become less
effective.

The tack prevent function in WIND mode has been
implemented to avoid such situations. It will react
immediately when the apparent wind angle becomes 5°
less than the set minimum wind angle, and more rudder
will be commanded.

When running, it is difficult to steer the boat with waves
coming sideways or from behind. The waves may yaw the
boat into an unwanted gybe; this can be hazardous for
both the crew and the mast.

The gybe prevent function will be activated when the
actual apparent wind angle becomes greater than 175° or
gets opposite to the set wind angle. More rudder will be
commanded to prevent an unwanted gybe.

The tack and gybe prevent functions are not a
guarantee against getting into a hazardous
situation. If the effect of the rudder and/or drive
unit is not adequate, it may happen. Pay particular
attention in such situations.



Blank page

Operation | 45



2.9 Wind steering and navigation
(sailboats)

The autopilot can also steer the boat given both wind
data and track data from a GPS/chart plotter. In this
mode called WINDyay mode the automatic steering is
based on a set of criteria (see below). Wind steering and
navigation is activated by pressing the NAV key when in
Wind mode [1]. The initial course change (CHG) needed
to navigate towards the active waypoint, is calculated by
the autopilot. The autopilot will utilize the current wind
direction in these calculations and the change of course is
accepted by pressing the ¥l softkey [2].

Operating in WINDNAVY mode

Refer to Figure 2-2 which shows a scenario with a
sailboat that enters Windysy mode to sail the most
efficient way to waypoint WP1.

1. The autopilot is still in Wind mode approaching
mark 2 and waypoint WP1 has been entered on the
chart plotter.

2. The Windyay mode is entered and the autopilot
prompts confirmation for a course change of 71
degrees to starboard.

3. The boat is now on the leg to mark 4 where a
starboard tack is required to avoid running on
ground. The distance to tack DTT is displayed and
so is VMG to wind. Furthermore the autopilot
displays course to steer and heading.

4. The tack has been initiated on the autopilot and the
tack display is presented.

5. The autopilot now presents you with information
about the new leg and the next tack.

6. You are about to cross the layline and the autopilot
“recommends” a new tack to Port.

7. The new tack is performed.
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8. You are on the last leg directly to the waypoint. The
autopilot is now keeping the boat on track (XTE)
and displays bearing and distance to the waypoint.

LF MP]
ers092 e 3.

Hos092™5 oTT 243nm

R42

Wy 933

WP WF1
CT53] 3 ur-1|3 35

waypoint (WP1)

B

Wy 045+«

-
Destination et

045" «

HDG

c1:296

T [k i
295 D?I-.I 034 nem

WP WF1

506 5 o

RC42 LO-A

CT!
HDGUI |

—| (a1 -

RC42 LO-A

NI «
TACK

=T A

5 0

Ly * 033

» 033"

crs092
ws0D3’

RC42

=

WF WF1

+«0%

LO-A

WP NPOQQ . w
HOG e DTT D.Sl:lnrﬂ Fes 000.," . 088 A
_iCHG O72* [ RUDDER
CTSL‘I‘Ln MG _23 lZ:T524'2II [ 00
) lkn 2 w24 3™ LoG R
@ E RC42 LO-A
Figure 2-2
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2.10 Data pages

A number of data pages can be displayed if the
information is available on SimNet (see page 109).

When one of the main mode pages are displayed, access
and scroll through the available data pages by pressing
the Up/Down keys.

When accessing the data pages, the last active data page
will be shown first.

If you prefer to change the number of instrument pages
to be available; access the Main menu/Data pages

setup.

When displaying data pages the left hand side of the
screen will show the following information depending on

mode:

FI

345

45 345 "M
RCd2
RCd2 L2-A
Standby Auto mode
mode Set course
Heading Heading
Heading

source

Heading source

LO parameters,
set automatically
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195

0.870
"l

Lo-A

Nav/NoDrift mode
Course to steer

Cross Track Error
(XTE)

LO parameters,
set automatically

054

»
054 °A
LoO-A

Wind mode
Set wind angle

Actual apparent
wind angle

LO parameters,
set automatically

L

HTE

054

»
054 °A
LO-A

Windyay mode
Layline steering
Set wind angle

Actual apparent
wind angle

LO parameters,
set automatically



Available data pages

WG -
e 128
FI u= = FI %™ o 7004
345 345 3
ap a Soa’'|_ rubber & e :Eﬁ P g8 ) a e
PO 1 — Loa | 00
STORED LOG  nm
Fl o = 128
TRIP LD-G nem FFH e 635
9 T’Ef'—”fs-zn H 3 45 R 683 !
o 23 con |F 00
E i I‘EHDINBI RUgI])IER ﬁ ﬁ
=1ES SOz A
59930
:3%5” %0852"20 Main mode screen :32;"5”
N - | -]
N g
A2 a A a A
s 345 345
%5 e B [
LO-A Lo-A LO-A Er?s ]05

2.11 Multiple station system

In normal operation control is accessible from every
control unit connected to the AP28 system. One control

unit is "active" and provides the
user with access to all functions.
All remaining control units are
"inactive" and have no effect on
course changes. A single press on

any of the mode keys on an

"inactive" control unit will allow
transfer of command and make it

"active".

A 349

HERDING

a2

345"

RUDDER
atl

12:

LO-A

Inactive unit
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3 Main menu \

In the Main menu you will find items for operation, setup
and installation of the autopilot. The Service menu item
presents you with various system information and access
to the Demo mode.

MAIN MENU LEVEL 2 LEVEL 3 LEVEL 4
Response

Data pages setup—E Enable/Disable
Restore data pages

Setup — — Damping

— Alarms

— Sources

— Display

— Language

— Units

— Seastate filter
— Sailing

'— Course adjust

Installation ——— Commisioning ——71— Dockside ——— Boat type

I— Rudder feedback
— Virtual feedback
— Drive voltage

— Drive engage

— Rudder test

— Depth calibration
[— Steer to wind

— Steer to navigator

— Seatrial ———— Set rudder O

I— Compass calibration
— Wind calibration

— Boat speed calib

— Transition spd

— Comm. status '— Autotune

— Automatic steering —T— Transition spd

|I— Autotune

— Recall autotuned
[— Steer to compass
— Steer to wind

L— Steer to navigator

— Calibration ——7— Boat speed—E Calibrate w/SOG
SPD correction
|- Depth —— — Offset
— Apparent wind —— Offset

Compass —E Calibrate
Offset
— Rudder feedback T Max stbd/port
Set rudder O

— Boat type — Virtual feedback
— Rudder drive

'— SimNet config _E SimNet groups
Instance number

Service —— — SimNet status
I— System data
— Resets Autopilot reset
Global reset
— Demo
— About AP28

Remote lock
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The main menu is activated by a press on the MENU key.

The main menu items give further access to sub menus
and parameter settings.

Parameter settings are usually presented to the right, but
may also be listed in an overlay window.

SET LUNIT A

Eoat speed kn LANGUAGE

Hind speed ki

Distance rira n

Depth ft

Heading °M

Termperature i
Unit settings presented in Language settings presented
the window’s right column in an overlay window.

The keys are used as follows to navigate in the menu
system:

KEY

SINGLE PRESS PRESS AND HOLD

Confirm a selection/parameter
setting

Go to next menu level/
parameter settings

Go to previous menu level/ Return to active mode
parameter listing display

o
ERud

Go to previous/next menu item,
increase/decrease parameter
value
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3.1 Data pages setup

All available data pages are enabled as default. See page
49. If you prefer to have less data pages available, pages
may be disabled.



Disabling pages

MAN MERNU A |
—
MAIN_MERU A

SELECT PAGE

SELECT PAGE

Disable data

Reaz RUDDER mviefion s RUDDER

Continue to select pages and repeat the procedure if
more pages are to be disabled.

Press and hold the Left key to leave the menu and
ﬁ return to last active page.

Enabling pages

(&~ Adisabled page is only visible when

SELECT PAGE
using the Enable/disable command. 8

A disabled page is indicated with a PFP&I? 625<
crossed rectangle. 345 [spre=u 3,

345 °M '
rca2  |SEA TEMP
ol 68.00

LO-A

HMAIN HENU A
HMAIN MENU ]

DATA FAGES SETUF A

SELECT PAGE SELECT PAGE

Enable data

345 °M H
RC42 RUDDER

LO-A

Continue to select pages and repeat the procedure if
more pages are to be enabled.

Press and hold the Left key to leave the menu and
ﬁ return to last active page.
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Restore all pages

To restore all disabled data pages, select Restore data
pages:

MAIN MEND &l
—
MAIN_MENU A
CATA FAGES SETUF A
~ DATA FAGES SETUF A

Se
Re] EnablesDisable
Ihs)

MAIN HENU A DATA FAGES SETUF A

- Enable/Disable
Restore data
pages

M x]

Enal

Rest

Restore data pages

Restore data pages

3.2 Setup menu

The Setup menu contains items that the user may want
to use on a less regular basis.

The following items are described:
- Changing the damping factors
- Alarm setup
- Automatic and manual source selection
- Changing the display settings
- Language selection
- Setting the units of measure
- Adjusting the seastate filter
- Changing the sailing parameters

@’ In this section it is assumed that the user is familiar with

how to use the keys and how to maneuver in the menus.
If not, refer to Main menu, page 51 onwards.
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MAIN_ MENU S SETUP S

Response Camping
[Data pages setup Alarms
Setup i Sources
Installation Display
Service Language
Rermote lock Units
Damping
MAIN MENU 5 |
Respo SETUP 5
Data ———
- DAMPING 5
arms
Install = Boat speed 4
] QUFCE Heading 4
eruvic] .. B
R N Display Apparent wind 4
L Langud Calculated wind 4
4

Units |Pepth

The damping factor indicates how fast the display will
respond to changes.

The higher the damping factor the more stable display
reading on the instrument.

Damping of the apparent wind angle is made by the
Advanced Wind Filter (AWF) in the Autopilot Computer.

Increasing the ‘Wind damping’, will make the AWF output
depend more on heading and boat speed. Decreasing the
‘Wind damping’, will make the AWF depend more on the
“raw” apparent wind angle data.

The speed input to the AWF is Speed Over Ground (SOG).
If SOG is not available, the AWF will use speed through
water. If none of these are available, the AWF will use a
boat speed that is 1.5 times the Transition Speed.

Range Change per step Default
0-9 1 4
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Alarms

The AP28 may be set up to sound an alarm if vessel or
environmental parameters exceeds preferred values.

The alarm monitoring is disabled by setting the value to
Off.

MAIM MEMU
SETLF

° |

Respol

-
[Data

ALREME S
oOff

Off

Darap

Shallow water

InStalq Sourcel Mine shift

Pisklay alarp status
Langu

Unit=s

Seruic
Reraot:

Shallow water

The setting of the alarm is global and can be made on
any Simrad unit that has this function implemented.

Range Change per step Default Units
Off — 320 ft 1.6 — 5: 0.1 ft Off ft, m

5-10: 0.5 ft

10 — 50: 1ft

50 — 100: 5 ft

100 — 320: 10 ft

(Off =100 m) | (0.5—-5: 0.1 m)

(5-10: 0.5m)

(10-50: 1m)

(50 — 100: 5 m)

Wind shift

The wind shift alarm monitors the wind angle. The
reference angle is set when the alarm is turned on and
when the product is turned on. The reference wind angle
is reset to present wind angle when the commanded (set)
wind angle is changed on the autopilot and when a wind
shift alarm is acknowledged.

The wind shift reading is presented on the ‘Wind shift’-
data page and shows the change of wind angle with
reference to the (geographic) wind direction.




Range Change per step Default

Off, 5-90° 1 Off

Alarm status

Displays a list of present alarms

Sources

A data source can be a sensor or a device connected to
SimNet providing data to other SimNet devices. Data can
be of different type such as compass data, apparent wind
data, calculated wind data, depth data, etc. A given data
type will only be provided from one device to the other
devices organized in a SimNet Source group (Ref.
Installation/ SimNet groups, page 100).

At the first time turn on of a group of SimNet
interconnected products (SimNet Source Group), data
sources are automatically selected from an internal
SimNet priority list. If a data source is connected to
SimNet after the first time turn on, this will be identified
and automatically selected if no other data source already
is selected for the given data type.

It is only required to update the SimNet source selections
if an alternative source is made available for a given data
type and this source has not been selected automatically.

SOURCES =)

Auto select R
Py b The dat.a types and their '
Apparent wind 1520 respective data sources used in
Calculated wind AC42 the products are listed on the
Depth EQS source page in the products.
Fosition Cx44

If no selection is made for a data type, ‘- - -‘ is displayed

instead of the device name or acronym.

SimNet will automatically select Position source and
Navigation source from the same GPS/Chart plotter. If
you want them to be different you have to change them
manually.
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Automatic source update

The Auto select function is mainly for situations where
the automatic source selection needs to be updated
because a selected data source is not supplying data or
has been physically replaced with another one. The
update secures that the existing source selections are
valid and maintained. Missing sources are either
automatically exchanged with an alternative source from
the list of available sources for the given data type or the
replacing source is selected. If a source is no longer
available for the given data type, the display will show

‘- - -“ instead of the source acronym.

s SOURCES g SOURCES s
Hut, lect
C Make sure that all G L0 Seet
i y ﬁ connected products

Apparent wind REC42 A are powered on A Cormpleted
Calculated wind AC42 C C
Depth RC42 Depth RC42 Depth RC42
Fosition RC4Z E

If more than one source is found for each data type, the
preferred source may be manually selected.

Manual source selection
Data sources can also be selected manually. All devices
providing data of the given type will be listed in a device

list. Highlight the data type and press the D key to
display the list of available devices.

MM MERU

-SI

5 SOURCES 5 SOURCES 5
y Auto select

Cormpass RC42

I ARl Cormpass RC4Z
-y
ta_ Cal Apparent wind RC42 Apparent wind  RC42
lEDCaiculated wind (Rt Calculated wind [JeEh
Fod Depth RC42 Depth RC42 Depth RC42

Position RC42 Izl m Position RC42

R

Confirm selection of the highlighted device.

E Exit without selecting
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See information about the selected

ADDR: 7
1 SIMNET data source.
Depth RC42
M EE

For data types which can be calibrated, an overlay screen
displaying the data from the selected data source will
appear first (Ref. Installation/Calibration).

MAIN MENU S |
SETUF 5
SOURCES 5 SOURCES 5
Alal futo select Fluts CONPRSS
Corpazs Lo B 248 ™
S pig Apparent wind RC42 b App 248
RelLan calculated wind AC4z Calc RE4Z
Unil pepth RC42 Depth RC42
Position RC42 E E E
COMPASS =
“M .
000 Enter the Calibrate and Offset
Local field 0x menu.

Field angle a®
(Ref. Installation/Calibration).

Offset o°mM

SOURCES 5

Proceed to display a list of
available sources for the given

Depth RCaz data type.
(] (x] (=] ] (3]
Display

The display is controlled by the Contrast setting and two
user profiles that can be individually adjusted.

For each profile you can:
- Adjust light level
- Adjust the light color
- Invert the display
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The profiles are Day profile and Night profile. The
profiles can be optimized for readability under different
light conditions, and you can quickly switch between the
two using the PWR key and the EI softkeys. Refer to
Backlighting, page 15.

Display contrast

AN MEHU S |

Re s SETUP 3
Data fpay llly
Alarrs

In=talld cm e

Contrast 4
[ay profile

Servic DisplaL Hight profile

Rerot,

Langu
Unit=

The contrast controls the difference between the
text/graphics and the display background. Level 9 gives
the highest contrast.

Range Change per step Default

0-9 1 4

Day and night profiles

The day and night settings controls the display
background, the light color and light level for the display
and the keys.

AN MEHU S |

HRETE SETUF 5]

Data o - =
bl DIEPLAY S |
Alarmg]

Contr. 5
Installd . ] — DF!V FROFILE .
Servicm ight lewe
DisplaL ITH =
Rt | M Mot %o oo o White
SO angu
. Invert display Mo
Units




Setting Range Change per step Default

Light level Ooff — 9 1 3

. . White (Day)
Light color White/red - i

Red (Night)
Invert Yes/No - No
display
Language

The language is set when the autopilot is turned on for
the first time. Refer First time turn on, page 69.

It is however possible to change the language at any

time.

WANFEND  © |
SEE SETUP 5]

Data Darpi =l
Alarms
Sourcd

Displa

Install
Servic
Rerot,

The following languages may be selected:

Deutch (German)
English (English)
Espafiol (Spanish)
Francais (French)
Italiano (Italian)
Nederlands (Dutch)
Norsk (Norwegian)

Svenska (Swedish)

The language names are listed alphabetically in their own

language.

Default language: English
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Units of measure

AN MEMU S |

Respo SETUF 5]
Data =l

SET UNIT S
Boat speed kn
Wind speed kn
Distance Hira
Depth ft
Heading “M
Terperature °F

Install
Servic
Rerot|

Parameter Options Default

Boat speed - kn kn
- km/h
- mph

Wind speed - kn kn
- m/s
- mph

Distance - nm nm
- km
- mi

Depth - m ft
- ft

Heading - °M °M
—_°T

Temperature - °C °F
- °F

The display unit for heading data is not solely determined
by the user. If true heading is wanted but the selected
compass is a magnetic compass, then the magnetic
variation must be available from a position source. The
same applies if the user wants to read magnetic heading
but receives true heading from the compass.

If magnetic variation is required but not available, the
compass decides which unit to display.



Seastate filter

The Seastate filter is used to reduce rudder activity and
autopilot sensitivity in rough weather.

OFF:
AUTO:

MANUAL:

Sailing

MAIN MEHU S |
5 SETUF 5
[Data
SERSTATE FILTEE S
E=VEil Filter mods
Seruic
Reraot)

Seastate filter is disabled. This is default.

Reduces rudder activity and autopilot
sensitivity in rough weather by an adaptive
process. The AUTO setting is recommended
if you want to use the seastate filter.

Linked to the Response control setting in
the Main menu. It may be used to manually
find the optimum combination of course
keeping and low rudder activity in rough
but steady sea conditions.

‘Sailing’ is only available in the menu if ‘Boat type’ is set
to ‘Sail’ in the Installation menu (see page 71).

MAIN_MERU ] |
kespo SETUF 5]
Data =
Tack tire 125
l”Et?" Tack angle auta  100°
Seruic Wind function App
Reraot UMG optimizing Off

Layline steering On
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Tack time

When performing a tack in WIND mode, the rate of turn
(tack time) can be adjusted. This will give single-handed
sailors time to handle the boat and the sails during a
tack.

A turn performed without shifting wind side, will also be
made at a controlled turn rate.

Range Change per step Default Units

2-50 1 12 second

Tack angle AUTO

In AUTO mode the set tack angle replaces a similar
change of the set course using the starboard and port
keys.

Range Change per step Default Units

50 - 150 1 100 °

Wind function

With ‘Wind function’ set to ‘Auto’, the autopilot will
automatically select between apparent and true wind
steering. ‘Auto’ is default and recommended for cruising.

When the boat is running, it will also be surfing on the
waves. This may lead to significant changes in boat
speed, hence changes in apparent wind angle. True wind
steering is therefore used when running, while steering to
apparent wind is used when beating or reaching.

‘Apparent’ wind steering is preferred when you want to
achieve maximum boat speed. The autopilot tries to
maintain a constant apparent wind angle to get
maximum thrust from a given trim of the sails.

When sailing in closed waters, the apparent wind angle
may change temporarily due to wind gusts. It may then
be preferred to sail to the true wind; select ‘True’.



Range Default

Auto — Apparent - True Auto

VMG optimizing

Optimizing the VMG to wind will be active for 5-10
minutes after a new wind angle has been set and only
when beating.

‘VMG’ will be displayed below the mode index when the
VMG optimizing feature is active.

Range Default

Off - On Off

Layline steering

Layline steering is useful when navigating. Cross Track
Error (XTE) from the navigator will keep the boat on the
track line. If the XTE from the navigator exceeds 0.15
nm, the autopilot will calculate the layline and track
towards the waypoint.

‘XTE’” will be displayed below the mode index when layline
steering is active (page 46).

Range Default

On - Off On

Course Adjust

When using the (Y (PORT) or ° (STBD) keys in AUTO
mode, you are changing the set course in 1° increments.

Select 10° if you want to make major course changes in
10° increments with the keys and fine-tune the set
course with the course knob (does not apply for
sailboats).
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MAIM MEMU B |

5 SETUF 5]

Data :
Displa COURSE ADJUST S
L atigiu ] [y ey 10

Install

Seruic
Reraot)

Range Default Units

1 and 10 1 °©

3.3 Remote lock

The "Remote lock" function is a safety feature included in
the AP28 system. It will disable all other control units.

When the "Remote lock" function is in use, no transfer of
command can take place; only the active control unit
stays in command.

The "Remote lock™" function is enabled as follows:

MAIN MENLI S MAIN MENU s
Response Resp
Data pages setup Dats Enable
Setup i Setu lack?
Installation Ih=t
Service Service
te lock IE

On the active control unit a Om icon will alternate with
the mode index.

The "locked" control units in the system will show:

§ 340

RUCDER
| o1] |

The Lock function is disengaged by one of the following
actions:
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The active control unit unlocks the other ones and

makes them inactive:

MAIN MENLI s
Response
Data pages setup
Setup
Installation

Service

S

MAIN MEHL
Resy
Datd  pisable
St lock?
Ih=t
Service

M

The system is switched OFF by any control unit (press

PWR key for 2-3 seconds).
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4 Setup at installation \

4.1 First time turn on

Before attempting to turn on the AP28 and perform an
Installation Setup, the hardware installation and electrical
connections must be completed in accordance with the
installation instructions.

When the AP28 is powered on for the first time, the
instrument will run through an automatic start-up
sequence presenting:

- Product name, software version, release date
- Language selection

- Automatic data source selection

Sources have
qupRQ%D not been set up

1.1.00 Start setup now?
7.11.2007

Make sure that all RTINS

connected products
are powered on Rudder feedb.
AC42

|nsfjgfi|§§"3§":|§- S The display will show which items
g ' of the installation setup that needs

o -Euedfr test

- HULOtuRE

Installation done: I to be done and those already done.
-Boat tupe

Press the softkey to continue
with the installation setup according
to the next chapters.
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4.2 Installation Menu

@ The installation settings must be performed as part of the
commissioning of the AP28 system. Failure to do so
correctly may prohibit the AP28 from functioning properly!

The Installation menu can only be accessed in STBY

mode.
MAIN MENLI =) INSTALLATION s
Response Cormmissioning
Data pages setup Autoratic steering
Setup i Calibration
Installation Boat type
Service Rudder drive
Rerote lock SimMNet config

The Installation settings are grouped into the following
functional categories:

e Commissioning: Dockside and Seatrial setup

e Automatic steering: Permits viewing and changing of
basic steering parameters (See
also response control on page 21)

e Calibration: Calibration of sensors (also partly
part of Commissioning)

e Boat type: Select boat type (also part of
commissioning)

e Rudder drive: Rudder drive setup (also part of
commissioning)

e SimNet config: SimNet group setup

Each group is designed to focus on specific functions and
enable quick access when changes need to be made.

Some important points regarding the installation settings:

e When the AP28 is delivered from factory AND ANY
TIME AFTER AN AUTOPILOT RESET HAS BEEN
PERFORMED, the installation settings are all reset to
factory preset (default) values. The automatic
interface prompt will appear (see page 69) and a
complete setup has to be made

e The Seatrial settings are dependent on successful
completion of the Dockside settings
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Commissioning

INSTALLATION =

Sioninig

Autormatic steering
Calibration

Boat type

Rudder drive
SimMet config

Dockside settings

S

Seatrial
Corrn, status

If the autopilot has no rudder feedback unit installed refer

COMMISSIONING =

Dockside

Seatrial
Corra. status

DOCKSIDE S
Eoat tyupe

Rudder feedb.
Virtual feedb.
Drive voltages
Drive engage
Rudder test

to Virtual Rudder Feedback on page 80-83.

The following menu items are accessible and can be set

up in the Dockside menu:

- Boat type
- Rudder feedback

- Virtual feedback

- Drive voltage
- Drive engage

- Rudder test

- Depth calibration

- Steer to wind

- Steer to navigator

Boat type

Type of boat selected will affect the steering parameters,
and the functions available in the autopilot system.

The options are: Sail, Displacement, Outboard and

Planing.
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Select appropriate Boat type by using the Up and Down
keys.

NETALLATION S
BRUUME COMMISSIONING

S

Autor prymene RS
i L0 DOCKSIDE
S Corm.| pudded
Rudde] ; 0
SimMet Virtual

Drive

Drive 4

Rudde

Drive engage

M =]

Confirm by pressing the softkey.

Rudder feedback calibration

Make sure the unit is installed and aligned as per
instruction in the AC12/42 Installation manual.

The rudder feedback calibration will set the correct

relationship between the physical rudder movement and
the rudder angle readout.

RUDDER s EUDDER s
I 03 | I Turn rudder j
Max starboard ﬁ max starboard)c qo
Max port 45.0° M - 45.0°
Set rudder O Set rudder O
(x]
EUDDER s
Manually turn the —— T —
helm/wheel to 50—
starboard until the Max starboard R
dd t t Max port 45.0° ﬁ
ru ers OpS a Set rudder O
starboard lock (H.O.).

The Max starboard angle is the angle read by the rudder
feedback unit before any adjustment is made.

If the actual rudder angle is different from that of the

display, correct the reading with the Up/Down keys (see
note next page).
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RUDDER s RUDDER s

l. ST I l T e I
Max starboard “ @ Max starboard 400"
Max port 45.0° Max port 45.0°
Set rudder O Set rudder O

Confirm Rudder feedback calibration to starboard by
pressing the MENU key.

RUDDER s RUDDER s

l. T I39.9‘ T .I

ﬁ Max starboard 4007 ﬁ
Max port 45.0°

Set rudder O Set rudder O
(x]
EUDDER s
Manually turn the [— 150 ] i
helr_n/WheeI to port Max starboard 400"
until the rudder stops Max port [ 45.0§ ﬁ
at port lock (H.O.). T REHEEr

Adjust the displayed angle the same way as for starboard

rudder.
EUDCER s RUDDER s
|._I — 40.1 - | |— — 40.0 o |

Max starboard 40.0° @ Max starboard

Max port ’ Max port
Set rudder O Set rudder O

400"
400"

Confirm Rudder feedback calibration to port by pressing
the MENU key.

@’ Many boats have +45° (90° H.O. - H.O.) rudder angle as
standard. So if you are not going to make any adjustment
to the displayed angle you should still highlight the
reading and confirm. This is necessary to prevent the
rudder from hitting the end stops.

Rudder zero may still be inaccurate and should be
adjusted under the next menu item.
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Special test of LF3000/LF13000 Mk2 feedback
1 Align engines to center position; “zero rudder”.

2 Rev engines to 3-4000 rev/min and observe the
rudder angle indicator on the autopilot, a 2°
change in the reading should be accepted.

3 If the rudder angle exceeds 2°, connect the screen
on the TB1 cable (LFI3000) to the center block
terminal and repeat item 2 (Refer to the
AC12/AC42 Installation manual). If this gives a
better result keep the screen connected.

Set Rudder O (zero)

Bring the rudder to midship position and confirm. This
will adjust an incorrect reading caused by misalignment
of the rudder feedback unit.

RUDDER s RUDDER s
) o | Confirm rudder I
L ridships
ﬁ Max starboard 400° ﬁ Max to.0°
Max port 40.0° Max L bo.0"
(x]
RUDDER s
o

Press the <1 key

Max starboard 400° ﬁ to return to the
Max port 40.0°

Set rudder O DOCkSlde menu

Drive voltage

Set the drive voltage to the correct level. The selections
are 12V or 24V, and should be set to the voltage
specified for your drive unit.

Refer to the drive unit table in the AC12/AC42
Installation manual for information.

74 | Setup at installation



INSTALLATION s |

w COMMISSIONING E]
Aut.ap.

talibra DOCKSIDE E]
ANOrY Seatri

Boat t — 5
Boat Yo, ——— DOCKSIDE
Rudde

SipaNed Uirtual

BoaYTRIUE UOLTAGE

Drive o e
Rudde

Drive engage

A ]

The drive engage/bypass clutch output follows the same
voltage as set for the drive unit. It is not possible to
select a higher voltage than the supply voltage.

Selection of improper voltage level for your drive
unit may damage both the drive unit and the
autopilot computer even if the protection circuits in
the autopilot computer are activated.

The drive unit voltage setting does not apply when
operating solenoids on a continuous running pump.
Hence, the voltage to the solenoids will be the same as
the supply voltage.

During the Rudder Test, the AP28 system will
automatically detect whether the drive unit is a reversible
motor or a solenoid is operated.

Drive engage

INSTALLATION S |

W COMMISSIONING ]
Aut.ap.

Calibra DOCKSIDE ]
ANOrY Seatri

Boat —
Boat £ -, Epeh DOCKSIDE
Rudde P
SiriNed Lridll

Drive engage has the following settings: Auto and
Clutch.
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Clutch:

This is the default setting and it allows you to steer the
boat with the helm or wheel when in STBY mode. The
port will activate (go high) in all active steering modes,
and typically engage a bypass valve on a hydraulic linear
drive or a clutch on a mechanical drive.

Auto:

This setting is implemented for future use. Always use
the “Clutch” (default) setting.

Rudder Test

If the boat uses power assisted steering, it is important
that the engine or electric motor used to enable the
power assist steering be turned on prior to this test.

Stand CLEAR of the wheel and do not attempt to
take manual control of the wheel during this test!

Bring the rudder

INSTALLATION

DOCKSIDE

manually to midship
position before
starting the test.

s

DOCKSIDE

o Center rudder

Lalu]

Drive engage

(x]

DOCKSIDE s DOCKSIDE ]
Boatr- Boatrs
Rudd In progress., Rudd Completed
Uirt irt
Dy e Dy UL
Drive engage Drive engage
(x]

The Autopilot Computer will after a few seconds issue a
series of PORT and STBD rudder commands and
automatically verify correct rudder direction. It detects
minimum power to drive the rudder and reduces the
rudder speed if it exceeds the maximum preferred speed
(8°/sec.) for autopilot operation.

The Rudder test is verified by the display showing
‘Motor OK’, or ‘Failed’. If ‘Failed’ is given, check for
correct electrical connection.

Also refer to "Alarms” beginning on page 111.
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Depth calibration

This adjustment only applies to “smart” depth transducers
that outputs depth on NMEA2000 format.

The default value for the depth offset is 0.0, which
indicates the displayed depth from the transducer to the
seabed (b). Refer to the illustration on next page.

ETALLATION S |
= COMMISSIONNG 5 |
] ock=i DOCKSDE 5
SIOrS Seatri —— =
Boat 1 o, LELNH
Rudde 6 4 'I
&
SiraNet .6'“.
Dffset 00t

The value should be increased or decreased, depending
on whether the depth reading should be from the water
line or from the keel respectively:

- A negative offset equal to the vertical distance
from the transducer to the keel will display the
depth as measured from the keel (a)

- A positive offset equal to the vertical distance
from the transducer to the water line will
display the depth as measured from the water
line (c)
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The symbol in front of the depth reading will change to
indicate that the depth is measured from:

the keel or

/

the water line

J DEPTH g / DEPTH 3
(21 6 +6494..
Offset L Offset +1.0733
Range Step Default value Units
-10 - +10 0—-+5:0.1 0.0 m, ft
5-10: 0.5

Press the MENU key to confirm the offset setting.
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Steer to wind

Wind steering is only available if ‘Boat type’ is set to ‘Sail’
in the Installation menu.

NSTALLATION — © |
':""""'i! COMMISIONNG 5 |
utor. m
Pz DOCKSIDE S

Calibr _
Boat tf STEERE TO WIND S

Rudde
SiraNet)

The ‘Minimum wind angle’ is the minimum apparent wind
angle that will keep the sails well shaped and give an
acceptable thrust. This parameter will vary from boat to
boat.

The ‘Minimum wind angle’ applies for the tack-prevent
function. It also applies when the autopilot is operating in
Windyay mode.

You can select different minimum wind angles for port
and starboard. The difference between port and
starboard will be taken into account when calculating the
Distance To Turn (DTT).

Range Change per step Default Units

15 - 90 1 30 °

Steer to navigator

In NAV mode, when the required course change is more
than the set limit, you are prompted to verify that the
upcoming course change is acceptable. The limit is
adjustable.
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INSTALLATION S |

=

W COMMISSIONING s
Autor

Calis DOCKSIDE s
SBOFS Seatri

Drive o L
Boat t oo STEER TO HAUIGATOR S
Rudder MAY chg limit 10°
SimNet)
Range Change per step Default Units
10 - 30 10 10 °©

Dockside settings when using Virtual Rudder
Feedback

The Virtual Feedback algorithms in the autopilot software
enable your autopilot to steer without a conventional
rudder feedback unit. These algorithms are designed for
vessels up to 40 ft. powered by outboard or stern drives
only.

Installing a feedback unit, however, will enhance the
performance of an autopilot and provide an accurate
rudder angle indicator on the autopilot display. Unless
impractical or impossible, a rudder feedback unit should
be installed.

(&~ The autopilot is configured for Virtual Feedback when there
is no feedback unit connected at first time turn on, and at
turn on after an Autopilot reset has been performed (Page

110).
MAIN MENL 5 INSTALLATION =
Response Cor g
Data pages setup FAutomatic steering
Setup ﬁ Calibration
@ In=stallation Boat type
Service Rudder drive
Rermote lock SiraNet config
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COMMISSIONING 5

Seatrial
Corr, status

COMMISSIONING =]
T

Seat Enable virtual
rudder
Coml  feedback?

M

Select “Dockside” menu and press the softkey to

confirm.

Boat type

LOCKSIDE s
Boat type

Rudder feedb.
Virtual feedb.
Drive wvoltage
Drive engage
Rudder test

Drive engage

When the autopilot is configured for Virtual Feedback the
Boat type is automatically set to Outboard.

Virtual Feedback calibration

The Virtual feedback calibration is entered as a numerical
value equal to the physical rudder angle observed at the

hard over position.

DOCKSIDE =]
Boat type
Rudder feedb.

Virtual feedb.

Drive voltage
Drive engage
Rudder test

UIRTUAL FEEDE, 5
: 35.08
Max port 2500

Use the Up/Down keys to set correct value and confirm

with .

Refer to pages 74-75 to set the Drive unit voltage and

the Drive Engage.
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Rudder test

To perform the Virtual Feedback rudder test you must be
able to view the movement of the engines/drives
(“rudder”).

Activate the automatic rudder test as shown, following
the instructions on the display.

DOCKSIDE 5 DOCKSIDE =
Boat typs Bgadd
Rudder feedb, [ Use wheel o
: center rudder
Virtual feedb. ﬁ v
Drive voltage L

Drive sngage Drive engage

Rudder test E

Confirm by pressing the softkey.

The next step is to enter the correct direction of the
rudder movement.

DOCKSIDE 5 LOCESIDE =
rl Press and hold r{ = rudder paoving
o for'S seconds >3 sec. " starboard?
- e |
Drive engage Drive engage

If the rudder is not moving so as to give a starboard turn,
press the EI softkey, and repeat.

When the rudder starts to move to starboard release and
press the softkey to confirm.

Continue to follow the instructions on the display.

DOCKSIDE 5

Al

Use wheel to
turn rudder max

starboard 'l

Drive engage

With the rudder hard over to starboard, turn the wheel
carefully a little to port to release the hydraulic pressure.

e

Confirm by pressing the softkey.
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DOCKSIDE s Proceed as per display
Bt instructions and immediately
R Press and hold
o |HE 2RSS & e R release the G key when the
o (<Y rudder reaches the port hard
Drive engage over position. The rudder will

now be automatically centered.

DOCKSIDE 5 DOCKSIDE =
Ry Centering rudder R Mator ok J
: u
[ E> b
Drive engage Drive engage

(]

The Rudder test is verified by the display showing
‘Motor OK’ or ‘Failed’. If ‘Failed’ is given, check for correct
electrical connection.

Also refer to Alarms beginning on page 111.
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Seatrial settings

The Seatrial menu presents settings and automatic
calibrations to be performed during seatrial.

The seatrial must always be performed in open
A waters at a safe distance from other traffic.

The Seatrial menu can only be accessed if the Dockside

Settings are completed and confirmed.

The seatrial settings are:

- Set Rudder Zero (To verify the dockside
alignment)

- Compass calibration (To automatically
compensate for on-board magnetic interference
and to compensate for a fixed offset (A-error) in
the final heading readout)

- Wind calibration (To compensate for a fixed
mechanical offset of the Wind vane)

- Boat speed calibration

- Transition speed (the speed at which you want to
change the set of steering parameters)

- Automatic tuning (A method of determining the
steering parameters)

COMMISSIONING S SEATRIAL s
Dockside Set rudder O
Compass calibration
Corir. status ﬁ Hind calibration
Boat speed calib

Transition spd
Autoture

Set Rudder 0O (zero)

This adjustment is a final control of the dockside
adjustment (page 74) and should be made in calm sea.
Side forces from wind or current should be avoided.

- Bring the boat up to cruising speed, and head
directly into the wind.

- If the boat has twin engines, synchronize the
engine RPMs.
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- Set the trim tabs and stabilizers to have no effect
on the boat’'s heading.

- Steer the boat manually on a steady course.

- If required, confirm the rudder ZERO position by
pressing the softkey.

SERTRIAL

udder O

Compass calibration
Hind calibration
Boat speed calib
Transition spd
Autoture

= SERTRIAL =

=t [———

Confirm rudder
midships

Transition spd

M

Compass calibration

NSTALLATION |
Cormiy COMHISSIONING S |
AULer) Docksi SEFATRIAL 5
Calibr et e
21 Fu
Boat tgomm, CONPASS . =
Rudd b
. Wind ] 06
SiraNet]
Boat o Local field 0%
Transi Field angle =-13°
Autot
0

Before the compass calibration is started, make sure that
there is enough open water around the vessel to make a

full turn.

The calibration should be done in calm sea conditions and
with minimal wind to obtain good results. Use about 60-
90 seconds to make a full circle.

1.
2.

calibration

Highlight the Calibrate line in the dialog
Begin turning the boat to port or starboard

Press the MENU key to start the automatic compass
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a. An information window will be

COMPRSS S displayed when the calibration
FECCTTTC N procedure is running.
-
t o < b. Tr_le digits below the bargraph
will read 0.0 when the turn
E%m— rate is correct. Too high or too
low turn rate is indicated as
follows:
COMPRSS 5 COMPRSS S
Flease wait.. Flease wait..
t W03 t 2] -
ICalibrate I ICalibrate I
Turn rate too high, Turn rate too low,
turning cw turning cw

4. The automatic calibration is completed when the
information window disappears from the display

@ The FC40 and RC42 compasses will store the calibration
and offset data in their own memory.

During the calibration, the compass will measure the
magnitude and direction of the local magnetic field. If the
local magnetic field is stronger than the earth’s magnetic
field (the local field is reading more than 100%), the
compass calibration will fail. If the local field is reading
more than 30%, you should look for any interfering
magnetic objects and remove them, or you should move
the compass to a different location. The (local) field angle
will guide you to the local interfering magnetic object.
See illustration next page.

@ 1 Calibration is made on the compass that is active for
the autopilot.

2 If another model compass from Simrad or another
manufacturer is installed, refer to the instruction for
that compass regarding calibration.
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&

Lubber line

010

Resiprocal

Lubber line

20%

Magnitude of
local field in % of
earth’s magnetic
field.

\ Direction of local

field with respect
to lubber line. It
can also be on
the reciprocal.

In certain areas and at high latitudes the local magnetic
interference becomes more significant and heading errors
exceeding +3° may have to be accepted.

Mounting Offset

After compass calibration, the difference between the
compass lubber line and the boat’s center line should be
compensated for.

1 Find the bearing from the boat position to a visible
object. Use a chart or a chart plotter

2 Steer the boat so that the center line of the boat is
aligned with the bearing line pointing towards the
object

3 Change the offset parameter so that the bearing to

the object and the compass readout becomes equal

Make sure that both the compass heading and the
bearing to the object have the same unit (°M or °T).

COMPASS

Local field
Figld angle -1

Calibrate

Off==t

5

337"

0
38

COMPASS E

Local field 0
Figld angle -13°

[ | @
=)

Calibrate
Offset

—

4 Confirm the Offset by pressing the MENU key
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Wind Calibration

@’ This calibration only applies if you have a wind transducer
directly connected to SimNet (1IS12TW) or a wind
transducer that outputs data on NMEA2000 format.

Any residual error in the apparent wind angle display can
be corrected manually by entering the required offset.

IHSTALLATION 5 |

w COMMISSIOMIMG 5 |

Autar

o SEATRIAL 5]
Calib- 3
Set ru BEF WD ANGLE S

Boat  Copnpm, T pmp—
054 -«

Rudde
Sirnhed

Transi
Autotiy miEases oe=

A positive value indicates starboard offset angle,- a
negative value indicates port offset angle.

Range Change per step Default Units

-180 - +180 1 0] °

Press the MENU key to confirm the offset setting.

Boat speed calibration

The hull shape or the location of the speed sensor may
cause incorrect speed readings, and it may be required to
calibrate the input to ensure that correct speed and log
values are displayed.

INSTHALLATION S |
i COMMISSIONING S |

Autory pocls;
e i SEATRIAL 5]
Set ry ECAT SFEED 5

Boat t
Coram, Corips
Rudde ! 'I 2
SirNed Wind e spp Bin
Boat = 'I 2
Transi| S0G 8 kn
Autoty

Calibrate w/S0G

SPD correction 1.00
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Calibrate by Speed Over Ground

With a GPS connected to the system, the speed through
water (SPD) can be calibrated equal to Speed Over
Ground. This adjustment should be made in calm sea
with as little wind or tidal current as possible.

1 Bring the boat up to a constant cruising speed
(above 5 knots)

Select Calibrate w/SOG and press the MENU key

Press the MENU key again to confirm and execute
the calibration

4 The SPD Correction factor will now be changed to
equal the SOG and SPD values

Manually adjust the speed value

If you experience an incorrect speed reading, this can be
manually re-adjusted by running the boat at constant
speed over a known distance in both directions and
average the speed reading. This reduces the effect of
wind and tidal current.

Then adjust the SPD Correction factor to get the correct
speed reading.

Range Change per step Default

0.50 - 1.50 0.01 1.00

Transition speed

The transition speed is the speed at which the AP28 will
automatically change the steering parameter set from HI
to LO parameters, or vice versa (page 19).

The default setting of the transition speed is 6 knots.

On power boats it is recommended that you set the
transition speed to a speed that represents the speed
where the hull begins to plane or the speed where you
change from slow to cruising speed.

On sailboats the transition speed should be set to 3-4
knots to give the best response in a tack.
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The speed used for the automatic transition is obtained
with the following priority:

1 Speed through water from the speed log source

2 Speed Over Ground (SOG) from the GPS/chart
plotter

See also page 19.

INSTALLATION S

W COMMISSIONING S

Autorn

[Docksi
Calibrg ﬁ SEATRIAL 5]
Boat ¢ Set rul TRANGTION SFD S

Carapa,
Rudden Corp 3| mery—— Ekn

SimMed Hind
Boat =

Autotyl

Range Change per step Default Units

OFF - 30 1 6 knots

Automatic tuning

Autotune is a feature that automatically sets the most
important steering parameters (Rudder and Counter
Rudder) by taking the boat through a number of S-turns.
The scaling factors of the parameters are also set
automatically as a function of the boat type selection
performed in the Dockside menu.

Automatic tuning is a procedure that is not required for
the AP28 to function as it is preset with steering
parameters that should steer most boats in the 30-50
foot range. It is, however, recommended to perform an
automatic turning as part of the seatrial.

@ Recommended speed during Automatic tuning should not
exceed 10 knots. It should be performed in calm or
moderate sea conditions, preferably when steering East
or West.

For displacement boats use a speed that is approximately

half the normal cruising speed (i.e. if cruising speed is 10
knots, perform the Autotune at about 5 knots).
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5

INSTALLATION
COMMISSIONING

5

The parameter values calculated during Autotune
becomes the HI parameters. The LO parameters are
automatically set to 66% of the HI.

After the Autotune has been completed the rudder must
be controlled manually, as the autopilot has returned to
STBY mode.

The Automatic tuning function will take control of
the boat and perform a number of S-turns. It must
always be performed in open waters at a safe
distance from other traffic. The Automatic tuning
function may take from 1 to 2 minutes to complete.
To stop the Autotune, press the STBY key.

_ SEATRIAL
Bl Set rudder 0
Compass calibration
Kind calibration
Boat speed calib
Transition spd

s SEATRIAL s

SEATRIAL A SEATRIAL E

Please wait...
o7 .

Set
Cory
i
Boatl
Transition spd Transition spd

Set

Com
bind
Boat

Set
Cory
i
Boatl
Transition spd

Corpleted
0z 1

Autotune
steering
parameters?

M ] (x]

Activate the Autotune by pressing the softkey.

After an Autotune, there should be no need for further
adjustments. Fine tuning of these parameters are made
by the response control (see page 21). However, viewing
or changing the parameters can be made in AUTO mode
by entering ‘Installation’ in the Main Menu. See also
“Recall Autotuned” below.

Commissioning status

The commissioning status screen shows a list of
installation items to be done and installation items
completed.

COMMISSIONING = COMMISSIONING S

Dockside Installation done:
; -Boat tuype
Seatrial -Rudder test

a1 -Rew. motor

. status ;
[rth (bl - Autotune
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Return to the Installation menu item ‘Automatic steering’
if you want to adjust the steering parameters. See below
for information.

Automatic steering

The Automatic steering menu contains steering
parameters for course steering, wind steering and nav
steering.

INSTALLATION = AUTOMATIC STEERING S
Commissioning

Autoture

i Recall avtotuned

Boat type Steer to compass
Rudder drive Steer to wind
SimMet config Steer to navigator

Recall autotuned

To recall the parameter values that were achieved during
the Autotune procedure, select Recall autotuned under

‘Automatic Steering’, and press the key.

HIFIN MERD 5]
Respo NSTALLATION 5|

Dat ;
aotor | G2 RUTOATIC STEERING 5 |
etup

reperye el Tr = Si B TOMATIC STEERING ©
. Calibra 54 oty T i
Servic Eoaktk =1

Recall
Remot| o daed Autol  autatuned

Steer i

. | steering

Simbel oy oo E parareters? -
eel

Stesr

Steer to wind

M

Confirm by pressing the softkey.

Steer to compass

The steering parameters can be looked at and changed if
needed under this menu item. The parameters are
divided into two sets (page 23):

e HI value parameters for automatic steering at low
speed and when running with a sailboat
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LO value parameters for automatic steering at high

speed and when sailing into the wind or reaching with

a sailboat
HAIN HEN 5]
Respo METALLATICN S
Data .
sE.tUpp it BUTOMATIC STEERING S |
rovereeyy| Ml Transi™STEER TO COMPASS S
| Calibrd gt o - e
S i !
R::qu.; ;3:;; Recall | Cont. rudder HI 1.225
SipaMe Autotrir HI 405
Steer | Rate lim. Hi 6.0%s
Steer | pudder LO 046

Cont. rudder LO 0205

Confirm by pressing the softkey.

Boat type Own boat
Displayed
PEIELTIELET Diz;i)lg;ﬁm. ngp;ggrﬁ Autotune| Manual
Rudder HI 0.50 0.30
Cont.Rudder HI 1.40 1.40
Autotrim HI 40 sec. 40 sec.
Rate Lim HI 6.0° 6.0°
Rudder LO 0.35 0.20
Cont.Rudder LO 1.00 1.00
Autotrim LO 40 sec. 40 sec.
Rate Lim LO 6.0° 6.0°
Minimum rudder Off Off

The values in the table are factory set (default) and listed
for information only. After having performed the
Autotune, the values may differ from those listed in the
table. See also “Autotune” previously in this chapter.

The two most important parameters that determine the
performance of the automatic steering are Rudder and

Counter Rudder.
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Rudder sets the rudder gain which is the ratio between
the commanded angle and the heading error.

Course to steer

Too little Rudder

Course to steer

Too much rudder

e Too little Rudder and the autopilot fails to keep a
steady course

e Too much Rudder gives unstable steering and reduces
speed

e Low speed requires more rudder than high speed

(& See also “Minimum Rudder” on page 95.

Counter Rudder is the parameter that counteracts the
effect of the boat’s turn rate and inertia. For a short time
period it is superimposed on the proportional rudder
response caused by the heading error. It may sometimes
appear as if it tends to make the rudder move to the
wrong side (counter rudder).

The best way of checking the value of the Counter
Rudder setting is when making turns. The figures
illustrate the effects of various Counter Rudder settings.

New course

Counter rudder setting too low,
overshoot response
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New course

Counter rudder setting too high, sluggish
and creeping response

———————— New course

Correct setting of counter rudder,
ideal response

Autotrim standard value is 40 seconds which should
work well on most boats.

On boats operating on VRF it should be set to 20 seconds

Rate Limit should be kept at 6.0°/second unless there is
a need for more rapid response in turns.

Minimum rudder

Some boats may have a tendency of not responding to
small rudder commands around the “course keeping”
position because of a small rudder, a rudder deadband,
whirls/disturbance of the water-stream passing the
rudder or it is a single nozzle water jet boat.

Turning the Minimum Rudder function ‘On’, may improve
the course keeping performance on some boats, but will
increase the rudder activity.

During the seatrial, only set Minimum Rudder to ON if it
proves to give a better course keeping performance in
calm sea. It should be set after the Autotune has been
performed and a possible fine tune of the Rudder
parameter (page 94).
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HAIN HEHU B ‘
IHSTALLATION S |
AUTOMATIC STEERING S |

Respo
Data g

Corarmi
setus | g 51
Inst all: o TranSiE—=7FFR TO COMFASS S
Servic Autotd pate fim, HI £.0%/5
Boat Hpaca
Reraot] Rudded Rudder LO 046
SimNed Cont. rudder LO 0.20=
Steer | gutotrim LO 40s
Steer | pate fim. LO £.0%/s

Off

Minimur rudder

Range Change per step Default Units

OFF -5 0.1 OFF °

Final seatrial

After having completed all settings in the Installation
Menu, take the boat out and perform a final seatrial in

open waters at a safe distance from other traffic.

Steer the boat on all cardinal headings in AUTO mode

Start with low and medium speeds to get familiar with
the response from the AP28

Verify the HI/LO transition and the effect of LO and HI
parameter settings (page 19)

Try the effect of the Response adjust (page 21)
Try the U-turn function

If a Non Follow-up lever (or handheld remote) is
connected, test change of modes and verify port and
starboard steering commands of the lever

Set waypoints into each navigator connected to the
system, and verify that the AP28 steers in NAV mode
for each NAV source

Try the NoDrift mode

If the boat is a sailboat use the WIND mode and try
the AP28 at different settings of the apparent wind
angle. Also try the WINDN(av) mode, optimized VMG
and WCV when sailing (tacking) to a waypoint
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If the rudder response feels aggressive during the
seatrial, you may want to reduce the rudder speed to
get a smoother steering. Alternatively on a sailboat
you may want to have a higher rudder speed when
running

The motor Drive out (page 98) can be set with the
above in mind. Never adjust in more than 10% steps
with respect to the reading set during the automatic
rudder test (page 76). Always perform a new
Autotune after the adjustment

Provide the owner with user training

Providing user training

The user should be instructed in the "basic" operational
functions, such as:

Turning the system on and off

Changing modes. Explain briefly what takes place in
the different modes

Regaining manual control from any mode. Point out in
what modes the helm is engaged by the autopilot

Taking command at an "inactive" station, if applicable

Using the lock mode, how to lock/unlock and how to
shut the system down from a locked control unit, if
applicable

Use of the Power steering mode (NFU)
Use of a Non Follow-up controller, if connected
Changing course by rotary knob and keys

Stepping through the Main menu and sub menus
learning how to (and why to) change the settings

How to select alternative sources for heading
(compass), navigation (GPS), chart plotter, speed,
depth etc. if available

Understand the difference between NAV mode and
NoDrift mode and their data sources (Nav, Pos)

Locating compasses and knowing to keep magnetic
items away
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e Locating the Mains circuit breaker and the separate
SimNet circuit breaker if provided

Calibration

The Calibration is another entry to procedures for
calibrating the compass, rudder feedback, depth,
apparent wind angle and boat speed. These procedures
are covered under ‘Commissioning’.

Rudder drive

The sub-menu items linked under ‘Rudder drive’ are part
of the commissioning except for motor output and rudder
deadband.

Motor output

HAIN_ MEHU 7
Eefpo MSTALLATION S
ata i
Sem" Cormmi RUDDER DRIVE 5
Ty H”t_‘:'m Drive voltage 12u
Sl Calibry b engage Clutch
=V Boat Rudder test
Rernot | e
Rudder Motor output 100~
SimNeli b dder deadband Auto

The Motor output (displayed in percentage) is the amount
of maximum available power needed to achieve correct
rudder speed on automatic steering (Maximum speed is
used in NFU mode). This setting will allow you to adjust
the rudder speed to be different from the one
automatically set in the rudder test.

Rudder deadband

The rudder deadband function is adaptive and is
continuously operative. It prevents the rudder from
hunting and the adaptive function optimizes the
deadband to the speed of the boat and the pressure on
the rudder.
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RN MENU 5]
Respo NETALLATION S

D242 Hl Cormmir———Trrrr tRE S
Setup putom] . C - =
mergeE . |Drive voltage 12u
Calibyrf Dri Clutch
R rive engage utc
Boat Yo dder test
Rernot{ =y
Mator output 100z

1 4
SirNe ) cmmm————— 10

If the auto-setting does not perform properly due to high
inertia from the wheel or a loose steering gear, it can be
adjusted manually.

Find the lowest possible value that will prevent the
rudder from continuous hunting. A wide deadband will
cause inaccurate steering. It is recommended to check
rudder stability in AUTO mode when the boat is moving
to get pressure on the rudder.

Range Change per step Default Units

AUTO, 0.1 - 4.0 0.1 AUTO °

The rudder deadband setting is not available when the
autopilot is configured for Virtual feedback.

SimNet configuration

SimNet units can be assigned in groups and given an
instance number for identification.

AN MEHU S |

EETF’D WSTALLATION S |
By ESR) SIMNET CONFIG S
Install SiraNet groups

. Instance number u]
Servic
Rermot
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SimNet Groups

The SimNet group function is used to globally control
parameter settings in groups of units. The function is
used on larger vessels where several units are connected
via the SimNet network.

By assigning several units to the same group, a
parameter update on one unit will have the same effect
on the rest of the group members.

ERGE 5]
EEiF:D NSTALLATION 5|
S:m; gm’: SHHET CONFIG S
Install: B SINET GROUPS S

Calibry st arl

Servic Display Sirarad

Rerot, Sources Sirrad

Units Simrad

Language Sirrad

Darping Sirmrad

Alarms Sirrad

Setting Range Default value

Display Simrad, None, 1-6 Simrad
Sources Simrad, None Simrad
Units Simrad, None, 1-6 Simrad
Language Simrad, None, 1-6 Simrad
Damping Simrad, None, 1-6 Simrad
Alarms Simrad, None, 1-6 Simrad

- Simrad: Default group for AP28
- None: Not assigned to a group
- 1-6: Group numbers

The figures on next page illustrates how the instruments
on a flybridge and in a cockpit are assigned to separate
language, damping and backlight groups, and how this
affects the setup for the different instruments.
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SIMMET GROUFS 5 SIMMET GROUPS =
Display Display
Sources Sirarad Sources Sirarad
Urit= Sirarad Urits Sirarad
Language @ Language Sirarad
Dariping D Carping Sirarad
Alarms Sirarad Alarrs Sirarad

LANGUAGE =
NONE FLYBRIDGE

DISPLAY =1

COCKPIT

I

I

l

l

|

|

I

| PAMPING=1
|

l DISPLAY = 2
l

I

I

I

[

SIMHET GROUPS = SIMMET GEOUFPS E
Sources Sirarad Sources Sitrad
Units Sirarad Units Sirarad
Language Sirat-ad Language Sirnt-ad
Daraping Darapitig Sitrad
Alarrs Sirarad Alarns Sirnt-ad
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Instance number

The instance number is used to identify multiple units of
the same model when connected to a SimNet or
NMEA2000 network. The instance number is added to the
product name e.g. AP28-1, AP28-2 for easy identification
of the unit.

HMAIN HENU S |

kespo NSTALLATION S |
[Data pf

Setup

S

Install:
Seruic
Reraot)

Range Step Default value

0-20 1 0

4.3 Service Information

Also see Troubleshooting page 109 about SimNet status,
System data and resets.

MAIN_ MENU 5
SERUICE The main menu includes a

ERAEAIRE Service item that access several
Systerm data

R options to display data used
Demo when testing or troubleshooting
Akout AP2E2 the system.

Demo

The autopilot includes a demo mode useful for
demonstration and on show. All data displayed in the
data pages can be simulated.
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V=

HMAIN_HMEHL 5
Resp SERUICE S SERUICE 5
Data| SimNet status Sirnl

Setuf System dats B
Insty Resets

Derio
Rerng About AP2E About AP2S

M ]

Confirm Demo mode by pressing the softkey. If the
unit is turned off while in demo mode, the demo mode
will still be active on next power on.

| Start dero?

Demo mode is deactivated by using the menu as
illustrated above.

SERUICE

~ I ~
o
- i ~

SimMet status
Syster data

The user will be notified with a
‘DEMO’ message every 10

Yerno seconds as long as the demo is
About AP2S running_

If several products are going to operate in Demo mode in
a SimNet system, they should all be set to Demo mode
initially. To have the full benefit of the autopilot in Demo
mode, an Autopilot Computer must be part of the system.

About

By selecting the About menu item, an information
window will display autopilot model, software version
number (1.1.), software release (00) and date of release.

AINTEND 5 |
Resp SERUICE 3 |
[rata| Sirmhg SERUICE E]
Setu] Systq SimN| ZIMRAD
Instq Rese] Syst AFZE

W Derao| Rese 1.1.00

Remm Der| 7112007

The shown readout is only an example!
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5 Alarm system \

5.1 Alarm indication

The alarm system in the AP28 autopilot is activated if any
alarm settings are exceeded. Refer to Alarms, page 56.

ALARM

Shallow water

When an alarm is notified, the
alarm will be indicated with an
alarm text and with an audible

alarm.

The different alarm indications are

shown in the table below.

Alarm type Sound Light Riirtr::l\;:ia?r
Vital alarm it i 10s
Alternating Switching
Important alarm between 2 on/off 20s
tones

Standard alarm 40s
Warning Single beep 60s
Light warning Single beep

ALARM

Rudder data
missing

If AP28 is connected to other
SimNet units, any alarm in the
system will be displayed on the

control unit.

If no specific alarm text is displayed, an alarm code will
appear. Refer to Alarm codes, page 106.
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5.2 Acknowledging an alarm

An alarm is acknowledged by pressing any key. This will
remove the alarm notification (text, light and sound)
from all units that belongs to the same alarm group.
Refer to SimNet Groups, page 100.

H 2 .I 0 A reminder will reappear at given
A

intervals as long as the alarm
HERDING EUDDER

2-| 0=m| D11 situation exists.

ke 12
Ri42 LO-A

(&~ An alarm received from other SimNet units must be
rectified on the unit generating the alarm!

5.3 Viewing active alarms

A list of any existing alarm condition may be displayed at
any time.

A HMEMLU
Respong SETU

Data pa Darmpin ALARMS ]
Setup Shallow ALARMS s
Installal] Sources Wind shi g He alarms

Service | Display

Fermote| Languadg
Unit=

5
P

5.4 Alarm codes

If the text is received from other units connected to
SimNet, the alarm text may not be displayed. The alarm
condition will then be indicated with a code.

A description for available codes are listed in the table on
next page.
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Alarm ID Alarm
10 Shallow water
11 Deep water
12 Anchor alarm
13 Wind shift alarm
14 True wind speed too high
15 True wind speed too low
16 Boat speed too low
17 Voltage too high
18 Voltage too low
19 Depth data missing
20 Wind data missing
21 Navigation data missing
22 Compass data missing
23 Off course
24 Rudder feedback data missing
25 Rudder feedback failure
26 Rudder response failure
27 Rudder drive overload
28 High temperature
29 Bypass/clutch overload
30 Bypass/clutch disengaged
31 High drive supply
32 Low drive supply
33 Autopilot control communication failure
34 Autopilot function communication failure
35 Non volatile memory failure
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6 Troubleshooting \

An autopilot is a complex system. Its performance
depends on a proper installation and a successful seatrial.

FIRIN_MENLI 5|

Redg
[rat) =
Set| Syster data

The main menu includes a
Service item that access several

S =t

=t Resets options to display data used
B p=ro when testing or troubleshooting

Rer] About AP2S the system.

6.1 SimNet status

The SimNet status screen provides you with status
information about the different SimNet messages used by
the system.

SERVICE S

B SirMet v O1000_E A Address claim DK
-HMEA w. 1200 ‘Metwork addr. O
-Address clair Ok -CAN bus On
‘Metwork addr, O -CAN bus load S«
*CAN bus On ‘TH errors 0
-CAN bus load T -R¥ errors 0

About AP22 ﬁ About AP2E

6.2 System data

The System data screen provides you with status
information about the different messages used by the
system.

Dat}
Sef

SimNet status ]
= a5t SERUICE S
Insf| Resets X X [P 020 * SERUIE =
LAT HSE° 56.583 =

Demo -LON EDOS® 39.995 Al %5 s {Hg 6335 l‘I?ﬂn
About APZE About APZE R|:THE 105 kn B kA 00 e

About AF28 ol-RA 0O ® :Eg& ]Al]%% Ll

About AP28 -TRT 01:23:20
About APZE
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6.3 Resets

Autopilot reset

@’ An Autopilot Reset is part of the final test at the factory,
which will reset the memories to factory settings. Unless
you need to clear all stored values during the installation
setup, you should not perform an Autopilot reset.

MAIN MENU

SERUICE S
5| Installation to do:
-Boat type
5| -Rudder test
-Autotune I

About APZS

To confirm the autopilot reset press the softkey.

The Installation and Setup procedures must be
A repeated after a reset has been performed!

In the event an Autopilot reset has been made, refer to
chapter 4.2.

Global reset

A Global reset resets the entire SimNet setup in the

Simrad Group and initiates a new automatic interface
setup. See chapter 4.1.

MAIN_ MEHL

RESETS -]

SERUICE 3 (] SERUICE s

- 5| Installation to do S
Glol Confi t g :Eﬂg};;}yggst 5{ Make sure that all
ontirm rese - Autoture I connected products

are powered on I

D

About APZS About APZS

M M| M|

To confirm the Global reset press the softkey. The
display will prompt you to repeat the interface setup.
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Autopilot failures

In the event of an autopilot failure, the AP28’s numerous
test features will assist you in isolating a probable fault.

Audible and visual alarm are provided for every fault
being detected, see chapter 5.

Refer to the table below for hints and try to solve the
problem yourself. You may also consult your nearest
Simrad dealer for assistance, if required.

Perform any repair action in the listed sequence.

1 The *Off course’ warning is automatically reset
when the error is rectified.

2 — — —in a display indicates that data is missing.
6.4 Alarms
Dzl Probable fault Recommended action
readout
System failure Alarms:

Off course Boats heading is outside the | Check steering parameters
fixed off course limit of 20 (Rudder, Autotrim, Seastate-
deg. (Automatic reset when | filter)
inside limit). Extreme
weather conditions, too slow Increase Rudder value
speed Increase boat speed, if

possible, or steer by hand

Nav data Missing or invalid NAV data Check the Nav. Receiver/GPS

missing setup

See Service menu Chapter 4.3
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Display
readout

Probable fault

Recommended action

Shallow water

The depth is inside the set
limit or outside the range

Depth data is missing

Carefully observe the actual
depth

Adjust the alarm limit if not
hazardous

Steer to safe depth, the alarm
will reset automatically

Turn off the shallow alarm if
data is missing

Compass data
missing

No data from selected
compass

If more that one compass is
connected to the system, refer
to the Setup/Sources menu to
select a different compass

Make a source update if no
compass is available

Check connections

Replace the compass (Note:
Do not cut cables. There are
screw terminals inside)

Rudder data
missing (not
applicable for
Virtual
feedback
installations)

Rudder feedback signal
missing or erratic

Check all connections.

Check the alignment as per the
installation instructions

Replace rudder feedback unit.

Rudder
response
failure

No response to rudder
command

Check all connections

Check Rudder FB transmission
link (not applicable for Virtual
feedback installations)

Check drive unit
motor/brushes

Replace the autopilot computer
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Display
readout

Probable fault

Recommended action

Rudder test
failed

Following conditions may
exist:

Rudder feedback failure

Autopilot Computer current
overload

Bypass/clutch overload

Refer to recommended actions
for the specific probable faults

Rudder moves in only one
direction

Poor connection to one of
the solenoids (continuously
running pump)

Faulty PCB in autopilot
computer

Check the connections

Replace the autopilot computer

Rudder test not completed
within 2 min.

Poor connections to the
drive unit

Faulty PCB in the Autopilot
Computer

Check connections

Check the PCB for traces of
burned transistors. — Replace
the autopilot computer

Rudder moves at full speed
to one side.

Faulty PCB in Autopilot
Computer

Replace the autopilot computer

No active
control unit

Active control unit goes
silent

Press the STBY key on an
"Inactive" unit to reset

Check/repair SimNet cable

Replace the control unit

Rudder Drive
overload

The drive unit shut down
due to an excessive load or
a short circuit

Check the drive unit and drive
unit installation. Look for
mechanical obstructions. Check
the manual steering

Disconnect the drive unit. If
the fault is still present,
replace the autopilot computer
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Display
readout

Probable fault

Recommended action

Bypass/clutch
overload

Clutch/bypass current
exceeds 3.3 Amps (overload
or short circuit)

Check actual current
Check voltage marking on coil

Check coil resistance (through
connecting wires)

Bypass/clutch

Poor connection or open

Check connections

disengaged circuit in bypass/clutch coil
9ag P Replace bypass/clutch if open
Perform new "Rudder test"
ACXX High Excessive temperature in Switch off autopilot
temperature autopilot computer

(>80°C), possible long term
overload

Check for backload in Drive
unit/steering system

Check that the autopilot
computer specifications
matches Drive unit

ACXX Memory
failure

Wrong checksum on
memory parameters or
variables. Autopilot
computer will use default
values

Perform a "Master reset" and
make a new "Dockside set-up".
Switch off and on again. If the
alarm is repeated, replace
autopilot computer

No Autopilot Faulty autopilot computer or | Check connectors and cable
computer poor cable connections from .
the same Replace autopilot computer

Low drive Supply voltage less than 9 Switch autopilot off, charge
supply Volts batteries

Check/repair battery charger
High drive AC12/AC42 Supply exceeds Switch the autopilot off
supply 35 Volts .

Check/repair battery charger
Depth data Missing or invalid depth Check depth sensor/cables
missing data
Wind data Missing or invalid wind data | Check wind sensor/cables
missing
Wind shift Wind shift exceeds ‘Wind Re-enter Wind mode to reset

shift limit’

the Wind shift reading
Expand limit

Set wind shift limit to Off
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7 Maintenance \

7.1 General

The AP28 units are “repair by replacement” units, and the
operator is therefore required to perform only a very
limited amount of preventive maintenance.

7.2 Control unit

The AP28 Control Unit will under normal use require little
maintenance.

If the unit requires any form of cleaning, use fresh water
and a mild soap solution (not a detergent). It is
important to avoid using chemical cleaners and
hydrocarbons such as diesel, petrol etc.

Q\‘\ Make sure that all open SimNet connectors are
@ fitted with a blocking plug (part no 24006355).

It is advisable at the start of each season to check all
connections to the control unit head and cover with
Vaseline or WD40.

Always put on the weather cover when the unit is not in
use.

7.3 Autopilot Computer

No special maintenance is required. It is advisable,
however, at the start of each season to make a visual
inspection of the internal and check all connections.

7.4 Rudder Feedback

Make a visual inspection at 2-3 month intervals and at
the start of each season. Apply some grease at the ball
joints when required (RF300, RF25)
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7.5 Compass

If the compass is exposed to the weather, make a visual
inspection at 2-3 months intervals, and at the start of
each season.

7.6 Drive unit

Refer to the drive unit manual for maintenance
instructions.

7.7 Exchange of software program

Contact Simrad Customer Support about software
updates.
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8 Optional equipment \

8.1 R3000X Remote Control (NFU)

R3000X is a small handheld remote control with two keys
for power steering or course selection (port and
starboard), and one key with a LED indicator for (limited)

mode change.

Operation

SIMRAD Push key for
< > W Portand Stbd

@’@/ commands

° STBY-AUTO ¢ STBY/
(o) automatic.

Automatic
modes are
active when the
lamp is lit.

Simrad R3000X

1) NAV and WINDyay modes
can only be entered from
the Control unit because you
have to accept their prompt
displays.

In STANDBY mode, the rudder will
move for as long as the Port or
Stbd key is pressed.

In AUTO mode and Wind modes the
set course or set wind angle will
change 1° each time the key is
pressed.

&~ If you keep the key pressed, it
will automatically change the
setting in increments of 3° per
second.

Mode changes are as per table
below.

::(i)toilzl 1%t press | 2™ press
STBY AUTO STBY
AUTO STBY AUTO
NODRIFT | STBY NODRIFT
NAV STBY AUTO P
WIND STBY WIND
WINDyay | STBY WIND Y
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8.2 S35 Steering Lever (NFU)

S35 has spring loaded return to mid-position. A push
button with light indicator is used for mode selection
similar to the R3000X Remote Control.

Alternatively S35 can be used as a conventional NFU
lever without mode selection.

Operation

Refer to the operation of the R3000X in the previous
chapter. On S35 you move the lever to right or left
instead of using keys.

8.3 JS10 Joystick (NFU)

The JS10 Joystick is a Non Follow-up steering lever
designed for indoor and outdoor console mount. It has
a spring-loaded return-to-mid-position and is equipped
with 10 m (33’) of cable and installation hardware.

Operation

JS10 has no mode change feature. The rudder will move
for as long as the lever is held in left (Port) or right
(Starboard) position.

8.4 AP28 with MSD50 Stern Drive unit

@’ The information in this chapter only applies if your
autopilot is driving a Simrad MSD50 Stern Drive.

The MSD50 Stern drive needs a zero point setting after the
autopilot has been turned on. Refer to the MSD50 manual
for further information.
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Zero point setting

@’ Unless you need a rudder angle display when leaving the
dock, just steer the boat manually on a straight course
and press the AUTO key. The zero point is then set
automatically.

If you prefer to use the rudder angle display when leaving
the dock, proceed as follows:

ot After turn-on the rudder angle
S 345 display will alternate between 10
degrees port and starboard to

Ro42 indicate that the (rudder) zero
point need be set.

RUDDER
| GISE § |

Turn the wheel from lock to lock (H.O. to H.O.) and count
the exact number of turns. Then start from one lock
position and turn the half number of turns.

(Y the display will show:

o Return to the operation section.
S 345 There is no further need for zero
point settings until next time you

Re42 turn the autopilot on.

|> Press AUTO and then STBY. The zero point is now set and
fa

RUDDER
o1] |
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O Glossary \

Apparent wind — The speed and direction from which
the wind appears to blow with reference to the bow when
the boat is moving (also called relative wind).

Arrival alarm — An alarm signal issued by a GPS/chart
plotter that indicates arrival at or at a predetermined
distance from a waypoint (see arrival circle).

Arrival circle — An artificial boundary placed around the
destination waypoint of the present navigation leg, the
entering of which will signal an arrival alarm.

Bearing — The horizontal direction of one terrestrial point
from another, expressed as the angular distance from a
reference direction, usually measured from 000° at the
reference direction clockwise through 359°.

BTW — Bearing to a specified waypoint from present
position. The correct acronym for the more commonly
used BPW (Bearing Position Waypoint).

BWW — Bearing waypoint to waypoint - Bearing
angle of the line between the “TO” and the “FROM”
waypoint, calculated at the “FROM” waypoint for any two
arbitrary waypoints.

COG - Course Over Ground - The actual direction of
progress of a vessel, between two points, with respect to
the surface of the earth. The vessel’s heading may differ
from the course over ground due to the effects of wind,
tide and currents.

GPS - Global Positioning System - This system is
based on satellites in fixed orbits, circling the earth at an
altitude of approximately 20,200 km. The system will
provide the user with 24 hour a day all weather position
coverage, with an accuracy of 5 to 30 meters.

Magnetic bearing — Bearing relative to magnetic north;
compass bearing corrected for deviation.

Magnetic deviation — A local magnetic field on-board a
vessel. Can interfere with the earth’s magnetic field and
create compass readings that may deviate from the
actual magnetic heading. The deviation will vary with the
actual heading.
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Magnetic heading — heading relative to magnetic north.

Magnetic variation - A magnetic compass points to the
magnetic north pole. The difference between this
direction and true north is the magnetic variation. The
amount and direction of this variation is dependent upon
where on the earth you are located.

NMEAO0183 - A format (language) designed to permit
communication between various types of marine
electronic equipment. In essence this is a two-wire
shielded, serial data link, permitting one device to talk
while other devices listen. Numerous different sentences
are available, permitting communication between various
different devices.

NMEA2000 — A modern serial-data communications
network to interconnect marine electronic equipment on-
board vessels. Equipment designed to this standard will
have the ability to share data, including commands and
status, with other compatible equipment over a single
signalling channel.

PGN — An acronym for Parameter Group Number. PGNs
are used in NMEA2000 analogues with the three capital
letters used in NMEA0O183 sentences, e.g. XTE.

Product ID — A number, suffix, acronym or term that
can identify a product.

Product name — The name of a Simrad product known
from sales and other literature.

Route - A stored sequence of waypoints. These
waypoints will be listed in the order in which you desire
to follow them.

SimNet — An acronym for Simrad Intelligent Marine
Network based on the NMEA2000 communication
protocols.

SimNet Class 1 products — Simrad products that are
SimNet controllers, i.e. they have an appropriate display
and routines that can set up and control the SimNet.

SimNet Class 2 products — Simrad products that do not
contain a SimNet controller. When connected to SimNet
they will automatically pick the first available source on
SimNet and lock onto that. When a Class 1 product is



added to the Simrad Group, Class 2 products will
automatically subordinate themselves to the Class 1
source selection.

SimNet Group — A number of Simrad products that are
selecting and sharing the same data sources via the
SimNet network.

SimNet Source — Any product or device directly
connected to SimNet or NMEA2000, or interfaced to
SimNet via NMEA0183 or Robnet2.

SOG - Speed over ground is the actual speed of the
vessel relative to the ocean floor.

True bearing — Bearing relative to true north; compass
bearing corrected for compass error.

True heading — Heading relative to true north (the
meridian).

VMG — Velocity Made Good. A vessel’s true progress
towards a waypoint taken into consideration all factors
like leeway and current.

Waypoint - A discrete point, stored in a navigator,
located on the surface of the earth. Normally this point
will be identified by Lat/Lon coordinates although in some
systems it may be shown by T.D.'s.

XTE - Cross Track Error - Used to identify a vessel’s
position relative to a straight line drawn between two
waypoints. The amount the vessel is off to the left or to
the right of this line is known as the Cross Track Error. It
is normally displayed in thousands of a nautical mile,
equal to 6 ft or 1.85 m.
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10 Index

A

about AP28, 103
alarm

codes, 107

indication, 105

listing, 111

shallow water, 56

wind shift, 56
apparent wind, 64, 121
apparent wind angle, 88
arrival circle, 40
automatic tuning, 90
autopilot computer

maintenance, 115
autotrim, 95

B

backlighting, 15, 59
boat speed, 88
boat type, 71

C

calibration, 98
apparent wind angle, 88
boat speed, 88
compass, 85
depth, 77
rudder feedback, 72
commissioning, 70
commissioning status, 91
compass
calibration, 85
maintenance, 116
offset, 87
contour cross angle, 35
contrast, 60
control unit
maintenance, 115
counter rudder, 21, 90
setting, 94
course adjust, 65
cross track error, 37, 123
C-turn, 24

D

damping, 55

data pages, 48

data pages setup, 53

day profile, 60

demo mode, 102

depth calibration, 77
depth contour tracking, 33
depth gain, 34

dockside settings, 71

dodging, 19
drive engage, 75
drive unit
maintenance, 116
voltage, 74
=
failure, 111
G
gybing, 43
H

heading capture, 18

L

language, 61
layline steering, 65
lazy S-turn, 31
lock function, 66

M

main menu, 51
master reset, 70
minimum rudder, 95
minimum windangle, 79
modes of operation

auto, 17

navigating, 38

NoDrift, 36

standby, 16

wind, 41
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motor output, 98 configuration, 99

multiple station, 49 groups, 100
instance number, 102
status, 109
N software
program, 116
nav change limit, 39, 79 version, 10
navigating, 38 sources, 57
NFU Steering lever, 118 speed over ground, 89
night profile, 60 spiral-turn, 26
NoDrift, 36 square-turn, 29
steer to compass, 92
P symbols, 13

system data, 109
parameter selection

automatic, 19 T
pattern steering, 23
power steering, 16 tack angle, 64
tack time, 42, 64
R tacking
in auto mode, 36
rate limit, 95 in wind mode, 42
recall autotune, 92 transition speed, 19, 89
reference depth, 35 true bearing, 123
remote lock, 66 true heading, 123
reset
lobal, 110
Igocal, 110 U
response, 21, 23 units, 62
route navigation, 40 user training, 97
rudder, 21, 90 U-turn, 24
setting, 94
rudder deadband, 98
rudder feedback \Y

calibration, 72 i
maintenance. 115 virtual rudder feedback, 80

rudder test, 76 VMG optimizing, 65
rudder zero adjust, 74, 84

wW
S . )
wind function, 64
seastate filter, 63 wind response, 22
seatrial, 84 wind Shift, 41, 56, 114
final, 96 wind vane steering, 41
set rudder zero, 74
setup, 69 Z
setup menu, 54
shallow water alarm, 56 zigzag-turn, 28

SimNet

126 | Index



	AP28AUTOPILOT
	1 System description
	1.1 General
	1.2 System components
	1.3 AP28 Control Unit
	1.4 Autopilot Computer
	1.5 Rudder Feedback unit
	RF25 Rudder Feedback Unit
	RF300 Rudder Feedback Unit (optional)

	1.6 Heading Sensors
	RC42 Rate Compass 
	FC40 Fluxgate Compass (optional)

	1.7 Optional equipment
	1.8 Software record

	2 Operation
	2.1 Overview
	Softkeys
	Symbols
	Operational modes
	Alarms
	Transfer of command
	Advanced operation

	2.2 ON/OFF
	2.3 Backlighting
	2.4 Standby mode
	Power steering (NFU)
	Alternating rudder angle bargraph
	No rudder angle bargraph

	2.5 Automatic steering
	AUTO (Compass) mode
	Heading capture
	 Dodging
	Control of steering performance
	Power boats
	Sailboats

	Response adjust
	Wind response (sailboats)

	Selection of HI/LO parameters
	Pattern steering (power boats)
	 U-Turn
	C-turn
	 Spiral-turn
	 Zigzag-turns
	Square-turn
	 Lazy S-turn
	 Depth Contour Tracking, DCTTM

	 Tacking in Auto mode (sailboat)

	2.6 NoDrift mode
	2.7 Navigating with the AP28
	 Setting the waypoint arrival circle
	Selecting a different navigation source

	2.8 Wind vane steering (sailboats)
	Tacking in Wind mode
	Gybing
	Tack and gybe prevent


	2.9  Wind steering and navigation (sailboats)
	Operating in WINDNAV mode

	2.10  Data pages
	 Available data pages

	2.11 Multiple station system

	3 Main menu
	3.1 Data pages setup
	Disabling pages
	Enabling pages
	Restore all pages

	3.2 Setup menu
	Damping
	 Alarms
	Shallow water
	Wind shift
	Alarm status

	Sources
	Automatic source update
	Manual source selection

	Display
	Display contrast
	Day and night profiles

	Language
	 Units of measure
	Seastate filter
	Sailing
	 Tack time
	Tack angle AUTO
	Wind function
	VMG optimizing
	Layline steering
	Course Adjust


	3.3 Remote lock

	4 Setup at installation
	4.1 First time turn on
	4.2 Installation Menu
	Commissioning
	Dockside settings
	Dockside settings when using Virtual Rudder Feedback
	 Seatrial settings
	Commissioning status

	Automatic steering
	Recall autotuned
	Steer to compass

	Final seatrial
	Providing user training
	Calibration
	Rudder drive
	Motor output
	Rudder deadband

	SimNet configuration
	 SimNet Groups
	 Instance number


	4.3 Service Information
	Demo
	About


	5 Alarm system
	5.1 Alarm indication
	5.2 Acknowledging an alarm
	5.3 Viewing active alarms
	5.4 Alarm codes

	6 Troubleshooting
	6.1 SimNet status
	6.2 System data
	6.3  Resets
	Autopilot reset
	Global reset
	 Autopilot failures

	6.4 Alarms

	7 Maintenance
	7.1 General
	7.2 Control unit
	7.3 Autopilot Computer
	7.4 Rudder Feedback
	7.5 Compass
	7.6 Drive unit
	7.7 Exchange of software program

	8 Optional equipment
	8.1 R3000X Remote Control (NFU)
	Operation

	8.2   S35 Steering Lever (NFU)
	Operation 

	8.3 JS10 Joystick (NFU)
	Operation

	8.4 AP28 with MSD50 Stern Drive unit
	Zero point setting


	9 Glossary
	10 Index


