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Table of Content
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PT900 □-□-□-□□

Control model

A :Adaptive

D :PID

System style

S :Stand-alone,

K :Standard built in Gyro compass

P : Panel mounting

Q :Concept

Type of steering gear control(□=No. of pumps)

N□ :Solenoid valves

K□Ｔ :Torque motor (By KAWASAKI / FLUTEK /WUHAN KAWASAKI)

Y□A :DD MOTOR (By MISTUBISHI / YOOWON / MASADA) 

T :Proportional Solenoid valve(By HATLAPA)

ANA□ :Analog

System

1 ： 1system

2 ： 2system

Steering gear

S ： Single rudder

T ： Twin rudder
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Actuator YDK type Control & 

Power Box

Note

Solenoid valve N□,

N□F

PC131 ・ON-OFF control

・Constant delivery pump

・Dead band adj.

DD MOTOR Y□A MPC133A ・Variable pump control

・Proportional band adj.

・Maximum pump stroke adj.

・Actuator failureTorque motor K□T PC134

Proportional 

solenoid valve

T□ PC136

Type of steering gear control
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ITEM-0: Visual check of Installation by 

shipyard
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Refer to another documents.

“Proper installation for shipyard”



7

ITEM-1: CABLE CHECK
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ITEM-1: CABLE CHECK

◆ Check cable wiring 

✓ No loose

✓ No mis-connection 

✓ No disconnection

✓ No poor contact
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ITEM-1: CABLE CHECK
External cable
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NO.1

θ
μ

DEV
COM
WD1
WD2
AUX
70

1
2
3
4
5
6
7
8
9 NF
10 ATNV

HAND
RC
JOY

11
12
13
14

U
V

MCA
ACV
FU
NFS
NFP
NF

1
2
3
4
5
6
7
8
9 NV1A
10 NV1B

NV2A
NV2B

11
12

MAN TERM BD CAN ADAPTER

TB11 TB21

NO.1

*1

U
V

ACV
FU

NFS
NFP

θ
μ

COM

TB1

U
V

MCA
SGA
SGB
ACV
FU

NFS

1
2
3
4
5
6
7
8
9 NFP

10 NF
RUN
OL
LP
LL
PH

BCM
MOT
Θ

11
12
13
14
15
16
17
18
19 μ
20 COM

V COM Ω

V
---

Ω

---

ITEM-1: CABLE CHECK

・ ・ ・

・ ・ ・

Wheel House

SG ROOM

Continuity check
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ITEM-1: CABLE CHECK

Internal cable



13

ITEM-1: CABLE CHECK

Ch. A

Ch. B

Ch. C

Ch. D

Internal cable
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ITEM-1: CABLE CHECK

Condition check
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ITEM-1: CABLE CHECK

*If “Can-bus ch.C communication error” is occurred 

chCchC
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ITEM-1: CABLE CHECK

Ch. A

Ch. B

Ch. C

Ch. D

START

FINISH

Yard supply 

terminal

External 

cable

External 

cable
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◆Considerable Failure

Following 2 items are probable cause of communication failure.

a.) CAN-BUS line connection failure (Mistake or disconnection)

b.) Dip SW Setting mistake

Therefore, if you come across with communication failure, please check…

1.) CAN-BUS line cable connection
Usually, connection between W/H and Wing through yard terminal is something 

wrong. 

2.) Dip SW settings
MAKE SURE THEY WERE SET PROPERLY.

ITEM-1: CABLE CHECK
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ITEM-2: ADJUSTMENT OF 

μTRANSMITTER
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Rudder order signal

BOW

Control signal

Feedback 

signal

Rudder

1. System Configuration – (N/NF type) -

Mechanical 

link

μ-transmitter

C&P Box

Bridge room

S/G room

Pump unit

Starter

Oil

Solenoid valve

Pump run signal

Control stand

YDK Supply Yard supply



21

Features of μ-Transmitter

21

1. System Configuration - N/NF type -

Connecting Lever

Potentiometer

Terminal

Limit Switch

MPT123A
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Connecting Lever

Potentiometer

Terminal

Limit Switch

MPT123A

REREF VALVE OF STEERING GEAR 37.0DEG

Limit SW of μTransmitter 36.2DEG(36.0～36.5)

Angle limit of HAND STEERING UNIT(Screen4-9-2-5-9) 35.8DEG

Midship

Hard
STBD

Hard
PORT

Limit switch on μ-Transmitter

Traget:36.2deg
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Location of Limit switch

Type

C&P BOX

Steering angle Location of limit switch

N*,N*F 

PC131

35deg only μ TRANSMITTER

35/45(or 60, 65,70) 

selectable

μ TRANSMITTER

Y*A 

MPC133A

35deg only μ TRANSMITTER

35/45 selectable μ TRANSMITTER

K*T 

PC134

35deg only STEERING GEAR

35/45 selectable μ TRANSMITTER(for 35 deg)
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◆ Check the function and direction of limit SW in the μ transmitter.

➢ Check if rudder stops by pressing the limit SW during rudder turning.

➢ Check if rudder turning direction and the pressed limit SW are 

corresponding.

◆ Adjust the position where CAM push limit SW in the μ transmitter.

➢ Steer the rudder to the PORT36.2±0.2.

➢ Loosen the screw “C” which fastens the PORT side cam.

➢ Adjust the position of cam to push the PORT side limit SW.

➢ Fasten the screw “C”.

➢ Steer the rudder to the STBD36.2±0.2.

➢ Loosen the screw “B” which fastens the STBD side cam.

➢ Adjust the position of cam to push the STBD side limit SW.

➢ Fasten the screw “B”.

➢ Carry out the same adjustment for the other μ transmitter.

➢ Check if the limit SW securely works at both PORT36.2 and STBD36.2  

and rudder stops when the TEST VR is fully turned to PORT/STBD side.

Rudder angle limit switch adjustment in μ transmitter
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G
N

D

F
B

1

N
C

C

N
C

C3

2

1

4

3

2

1

4

L
S
B

L
S
A

L
P

B

L
P

A

C
O

M

C
+

C
S

C
-

Rudder angle limit switch adjustment in μ transmitter

Y*A type

K*T type

N* Type
μTransmitter (MPT123A)
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μ transmitter zero point adjustment

<< Next >> 

Adjustment of feedback signal in the 

μTransmitter 
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μ transmitter zero point adjustment

(1) Set the steering gear to the midship position.

(2) Turn “OFF” the steering gear hydraulic pump.

(3) Turn “ON” Control & Power Box power supply.

(4) Check the voltage between ”FB” and “GND”

 or  “CS” and “COM” on the output terminal board of each

of the μ transmitters. It should be less than 0V±10mV.

(5) When the length of the connection rod connecting the μ transmitter lever and the rudder

head has not been adjusted, adjust it so that the voltage becomes above (4)
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μ transmitter zero point adjustment

If the feedback volage is NOT less than 0V±10mV 

even though adjusted the length of link bar and 

μTranmiiter lever,

Carry out the adjustment on next page.
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Adjustment of power to potentiometer

Connecting Lever

Potentiometer

Terminal

Limit Switch

MPT123A

➢ Potentiometer needs  power supply.

So, you have to check the power 

supply voltage at first.

➢ Turn on the C&P BOX

➢ Check the voltage of “FB” by digital 

multimeter
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Power supply of power to potentiometer

Type

C&P BOX

MEASURE Point 

at Myu-Trans

Volume Criteria

N*, N*F

PC131

+15 and GND VR1 

FB Fail BD

+14.9 ±0.02 VDC

-15 and GND VR2

FB Fail BD

-14.9 ±0.02 VDC

Y*A

MPC133A

+C and COM VR33

Y Control BD

+13.5±0.02 VDC

-C and COM VR32

Y Control BD

-13.5±0.02 VDC

K*T

PC134

+15 and GND VR34

KT Control BD

+14.5±0.02 VDC

-15 and GND VR33

KT Control BD

-14.5±0.02 VDC

□Precondition
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Adjustment in the potentiometer
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Adjustment in the potentiometer

Setscrew “A”

Small gear

Large gear
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➢ Steer the rudder to midship position.

➢ Turn “ON” the C&P Box with steering gear pump turned OFF.

➢ Check the voltage between between ”FB” and “GND”

➢  or  “CS” and “COM” if it is less than 0V±10mV.

➢ Adjust the mechanical zero point as following

➢ Loosen the screw “A”.

➢ Turn the gear to set the voltage 0V±10mV.

➢ Fasten the screw “A”.

μ transmitter mechanical zero adjustment

Potentiometer

screw “A”

screw “B”

screw “C”

Cam

Cam

Gear
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<< Next >> 

Adjustment of feedback signal on 

CONTROL & POWER BOX

Zero and Span
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Feedback adjustment on C&P BOX

Type

C&P BOX

Adj.

point

Measure 

point at 

C&P BOX

Volume Criteria

N*, N*F

PC131

ZERO TP6 and 

TP11(COM)

VR6

(Z2)

0V±10mVDC

@Midship

SPAN Do. VR7

(FBN)

±3.0±10mVDC

(+:PORT, -:STBD)@30deg

Y*A

MPC133A

ZERO CT35 and 

CT12or 

CT21(COM)

VR27

(FB ZERO)

0V±10mVDC

@Midship

SPAN Do. VR28

(SPAN)

±3.0±10mVDC

(+:PORT, -:STBD)@30deg

K*T

PC134

ZERO CT11 and 

CT2(COM)

VR26

(ZERO)

0V±10mVDC

@Midship

SPAN Do. VR23

(SPAN)

±3.0±10mVDC

(+:PORT, -:STBD)@30deg
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<< Next >> 

Adjustment of feedback signal

 to pilot stand(bridge)
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μ feed-back signal to bridge

• Connect a digital tester between “TP8 (FBP)” and “TP9 (FBN)” on SERVO CONTROL BD.

• Steer the rudder to the midship position.

• Check if the voltage is within 0±50mV.

➢ If this adjustment is NOT appropriate, turn “VR1(Z1)” on SERVO CONTROL BD.

• Steer the rudder to the PORT30 (or STBD30).

• Check if the voltage is within +3.0±50mV (or -3.0±50mV).

➢ If this adjustment is NOT appropriate, turn “VR5(S1)” on SERVO CONTROL BD.

μTransmitter
Potentiometer

(±1mA/±1°)

Rudder order signal
Rudder feedback signal

TB4

5KΩ

TP7
θ-μ

TP5
θ±0.1V/±1°

TEST

SW1

NOR

+15V

-15V

VR4

TEST

PORT STBD

R84
100Ω

TP9 TP8

V/I

VR5 VR1

SPAN ZERO

+15V

-15V

Comparator

R83
100Ω

18
19
20

θ
μ

COM(   1mA/   1°)

± ±

TB1

SERVO CONTROL BOARD

GAL
16V8

U17
+18V

RL17

RL18

NRW

RL8

RL8WD1

WD1

13
14
15
16
17
18
19
20

12
11
10
9
8
7
6
5
4
3
2
1

41
42

MOT
GND
+15
FB
-15
GND

WD2
WD1
IN8
IN7
IN6
IN5
IN4
IN3
IN2
IN1
PWA

WIDE    Close

TP6
μ

±

0.1V/   1°

μSPAN
VR7

VR6
+15V -15V

μZERO

Feedback signal adjuster

± VR8
U19

RL8
WD1

Dead band
adjuster

S.SSR

P.SSR

V8223FP (N: 100V 35/70deg. )CONTROL STNAD

2.0

0.5

TP1

TP2

TP3

TP4

2.0

0.5

VR11

VR10

WD1
+15V

-15V

VR3

VR2

+-

Digital tester

N*,N*F type
PC131
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NFS6
NFP7
NF8

RUN9
SFL10
BCM11
θ12
μ13

COM14

Control & Power Box

Y 

TERMINAL 

BD

BCN1
2

Y CONTROL BD

2
SCN1

3

V/I

μ feed-back signal

To comparator

-3.3V +3.3V

VR25(ZERO)

VR24(SPAN)

A

Ammeter

+ - To Control stand

(Rudder feed-back signal)

±1mA/degree

PORT : +1mA/degree

STBD : -1mA/degree

TB4

Y*A type
MPC133A

μ feed-back signal to bridge

PORT30deg:+30mA

STBD30deg:-30mA
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K*Ttype
PC134

KT CONTROL BD V8223SS

μ feed-back signal to bridge

PORT30deg:+30mA

STBD30deg:-30mA
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Type

C&P BOX

Adj.

point

Measure 

point at 

C&P BOX

Volume Criteria

N*, N*F

PC131

ZERO TP8(FBP) 

and 

TP9(FPN)

VR1

(Z1)

0V±10mVDC

@Midship

SPAN VR5

(S1)

±3.0±10mVDC

(+:PORT, -:STBD)@30deg

Y*A

MPC133A

ZERO TB4 “μ”
Series 

connection

with taster

VR25

(FB ZERO)

0V±0.1mA

@Midship

SPAN VR24

(SPAN)

±30±0.1mA

(+:PORT, -:STBD)@30deg

K*T

PC134

ZERO TB4 “μ”
Series 

connection

with taster

VR27 0V±0.1mA

@Midship

SPAN VR22 ±30±0.1mA

(+:PORT, -:STBD)@30deg

μ feed-back signal to bridge
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ITEM-3: ADJUSTMENT OF CONTROL & 

POWER BOX
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<We will explain N/NF type, YA type, KT type>

ITEM-3: ADJUSTMENT OF CONTROL & POWER BOX
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N/NF type

Please refer to following documents.

“Autopilot N/NF type commissioning”
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ITEM-4: Confirmation of AP CDU settings 
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*This item is applied for software ver. “Bxx” or higher

USER setting area

Engineer setting area

(User cannot enter)

ITEM-4: Confirmation of AP CDU settings

⚫ Maintenance mode item
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⚫ FINAL DRAWING + SETTING PARAMETER SHEET

**Before commissioning, YDK send you both Drawing and Setting parameter**

YDK 
sales team

YDK agency

FINAL DRAWING SETTING PARAMETER

If not received, please contact YDK

ITEM-4: Confirmation of AP CDU settings
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ITEM-2: Confirmation of AP CDU settings

➢ Confirm both settings are equal one by one and fill in.

AP CDU

✓
✓

SETTING PARAMETER

⚫ How to check??
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Key code 
No.1 

“1” 

No.2 

“8” 

No.3 

“3” 

No.4 

“6” 
1 2 3 4

Back

4- 9 Mai nt enace

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback - > 8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

I tem Parameter

Key code No. 4

Key code No. 1

Key code No. 2

Key code No. 3

0

0

0

0

Home

Interface

Control

Group list

1

2

Alert3

Unit registration/position4

Unit adjustment5

Parameter6

4-9 Maintenance

 

 

HomeMENU

Control Mode :
Steering Mode:

Adaptive
AUTO

HDG Source   :GYRO1
Operation    :
Turn Mode    :

Economy
P-D

Speed(SDME)  :STW 12.5kn
HDG DEV      :STW 12.5kn
ROT          :<-  7.8°
Rudder Limit :10ﾟ
Rudder :Order    -> 10.0ﾟ

:Feedback ->  7.9ﾟ

Set Heading

Heading  278.2ﾟ

 286.0ﾟ

ITEM-4: Confirmation of AP CDU settings

⚫ Access of maintenance mode

4-9 Maintenance(Key code)

4-9 Maintenance(Group list)
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ITEM-5: ADJUSTMENT of control Stand

➢ ITEM-5-1: CAN ADAPTER BD
➢ ITEM-5-2: HAND STEERING UNIT
➢ ITEM-5-3: DIAL STEERING UNIT
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(a) Rudder order signal

(c) DD motor control signal

= sin/cos current signal

(b) Rudder feedback signal

(d) DD motor moves,

     and DD motor lever moves.

★Compare (a) with (b)

ITEM-5: ADJUSTMENT of control Stand
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ITEM-5: ADJUSTMENT of control Stand

➢ ITEM-5-1: CAN ADAPTER BD
➢ ITEM-5-2: HAND STEERING UNIT
➢ ITEM-5-3: DIAL STEERING UNIT
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SIGNAL CIRCUIT -FU/HAND-

1
CDU・SH CPU BD ASSY (V8225AD)

LED5

LED4
VCC

SW2

23
1

No.1 MAN TERMINAL BD (V8225BQ) 

U1
CN22

NO.1 CAN ADAPTER BD (V8225FC)

AG

APCDU (MPH290)

MPU・SH CPU BD ASSY (V8225AF)

No.1

SYSTEM SELECTOR
(MPH790)

CAM SW

No.2

CN11
1

2

3

4

CN１

2-3: Default

C
P
U

CN22

C
P
U

CN101

CN4

5G1

TP14 TP15TP16

5V15V1
HAND CPU BD(V8225DC)N

O
.1

 M
agn

e
tic

 e
n
c
o
rde

r

R

D

CN1

24V1

RS422
DRIVER

TP5TP6 U3 1
2

3
4

5
6

5G1

2 μ

3 DEV

5 WD1

6 WD2

7 AUX

8 70

9 NF

10 ATNV

11 HAND

12 RC

13 JOY

4 COM

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

NFU

CN2
1

2

3

No.2 MAN TERM BD (V8225BQ) 

NO.2 CAN ADAPTER BD (V8225FC)

A

B

U1

C
P
U

42 1
38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U12

191
VCCCANB_LINK

LED2

LED1
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
E
R

U10

192
VCCCANA_LINK

LED6

LED3

LED5

LED4
VCC

SW2

23
1

2-3: Default

U1

C
P
U

42 1
38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U12

191
VCCCANB_LINK

LED2

LED1
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
E
R

U10

192
VCCCANA_LINK

LED6

LED3

1
2
3
4
5

11

9
10

U2

5V1

29

30

2

5

12

9

10

11

LED8
RXD

C
P
U

CN104

5G2

TP114
TP115

TP116

5V25V2

R

D

24V2

RS422
DRIVER

TP105
TP106 U103

1
2
3
4

5
6

5G2

1
2
3
4
5

11

9
10

U102

5V2

29

30

2

5

12

9

10

11

LED108
RXD

N
O

.2
 M

agn
e
tic

 e
n
c
o
rde

r

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

LED54

LED53
VCC

SW7

23
1

2-3: Default

U1

C
P
U

99 1
98 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U8

100
VCCCANB_LINK

LED51

LED50
VCC

SW6

23
1

2-3: Default

27 1
28 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
ER

U6

112
VCCCANA_LINK

LED55

LED52

b7
b8

a5
a6

CN11

CN11

b7
b8

a5
a6

CN11

CN11

ANN I/F 
BD ASSY
(V8225BG)ANNUNCIATOR BD ASSY (V8225BC)

ANNUNCIATOR (MPH690)

1
2

1
2

CN6

CN5
LED4

LED7
VCC

SW2

23
1

2-3: Default

U1

C
P
U 42 1

38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
ER

U12

191
VCCCANB_LINK

LED6

NAV I/F (MPT590)
NAV I/F BD ASSY(V8225FT)

GND

1
2

1
2

CN4

CN3
LED3

LED8
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
ER

U11

192
VCCCANA_LINK

LED5

GND

1
2

1
2

CN5

CN6
SW5

3
1

1-2: Default

2

7
6 C

A
N

D
R

IV
E
R

U8

LED5

LED6
VCC

4

CANB_TX

CANB_RX

GND

34
VCCCANB_LINK

LED4

52
51

1
1
2

1
2

CN3

CN4
SW4

3
1

2-3: Default

2

7
6 C

A
N

D
R

IV
E
R

U7

LED2

LED3
VCC

4

CANA_TX

CANA_RX

GND

35
VCC CANA_LINK

LED1

27
26

R

D

RS422
DRIVER

U17

2

5

12

9

10

11

38

40

CN18 24V

1
2

3
4

5
6

GND

CN16
6

7

8

5V 5V 5V

41

39

37

11
12
13
14

LED8

LED9
VCC

SW6

23
1

2-3: Default

1 1
2 4
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AG

CN22
2 μ

3 DEV

5 WD1

6 WD2

7 AUX

8 70

9 NF

10 ATNV

11 HAND

12 RC

13 JOY

4 COM

11
12
13
14

LED8

LED9
VCC

SW6

23
1

2-3: Default

1 1
2 4

CANC_TX

CANC_RX

7
6C

A
N

D
R

IV
E
R

U11

GND

LED11

LED12

VCC

SW7

23
1

1-2: Default

1 1
2 4

CAND_TX

CAND_RX

7
6C

A
N

D
R

IV
E
R

U12

GND

C
A

N
C

O
N

T
.

C
A

N
C

O
N

T
.

U9

U10 17
18
19
20

CCL

CCH

CDL

CDH

CN22
11
12
13
14

17
6 C

A
N

D
R

IV
E
R

U17

LED5

LED3
VCC

4

CANC_TX

CANC_RX

GND

VCCCANC_LINK

LED6

27
26

U1

C
P

U

35

CN22
17
18
19
20

17
6 C

A
N

D
R

IV
E
R

U19

LED8

LED7
VCC

4

CAND_TX

CAND_RX

GND

VCCCAND_LINK

LED10

52
51

34

SSR2

SSR3

SSR1

LED25

GND
70

LED26

GND
NF

LED27

GND
ATNV

LED28

GND
HAND

LED29

GND
RC

LED30

GND
JOY

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

75

73

70

67

108

37

5V

LED22

GND
WD2

42

5V

LED21

GND
WD1

43

+5VA_REF

TP9

+
-

I/V convert
±51.5mA to ±5.15V

AVCC

AG135

Level convert
±5.15V to 0-3.3V

+5VA_REF

TP4

+
-

AVCC

AG136

AG

+15VA

AG AG

+
-

+
-

3
4U7

U10

3

6

+
-

4

6

2
4

119

TP31
+
-

+5VA_REF

-5VA_REF

TP1
+
-

TP3
+
-

-15VA

TP2

TB21
1 θ

Vout = 0∼-5.5V Level
adjustment

Vout = 0∼3.0V

Vout = 0∼+3.0V
      or 0∼-3.0V

VR1
[SPAN]

VR2
[ZERO]

Offset adjustment
±50mV

Span
adjustment

Vout = 4.705∼5.294V

Iout = ±50mA

Rudder
command

+/-1mA/deg

Rudder
feed-back

+/-1mA/deg

Rudder
command
loop-back

+/-1mA/deg

LED24

GND
AUX

CPU fail
97

5V

3
4

2

RL48 1

No.1 MAN TERMINAL BD
 (V8225BQ) 

CN22

5-8
1-4

24V CN22
1-4
5-8

D/A Conv.

Step-00) Connect digital multimeter on CAN ADAPTER BD TB21_1(θ) in series

Step-01) Measure current value as per rudder order: 0, P30, S30 deg.

SERIES 

CONNECTION

ITEM-5-1: CAN ADAPTER BD

Rudder Command 

+/-1mA/deg 

Step-02) Adjust VR1(Zero), VR2(Span) so that current value is within ±0.05mA according 
to target value on CAN ADAPTER BD

⚫ How to adjust (Hardware)??
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PT900 CONTROL STAND VR1(ZERO)/VR2(SPAN) on CAN ADAPTER BD

ITEM-5-1: CAN ADAPTER BD

VR2 

(ZERO)

VR1 

(SPAN)

⚫ Adjustment point
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⚫ How to adjust (Hardware)??

ITEM-5-1: CAN ADAPTER BD
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*Software ver. “Bxx” or higher

⚫ Maintenance mode item

ITEM-5-1: CAN ADAPTER BD
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◆ Multi-point adjustment function

It is prohibited to adjust the rudder angle without 

adjusting Control & Power box, μ transmitter and

CAN ADAPTER. 

There is a risk of serious steering failure if these 

adjustment is not performed properly.

Be sure to perform the above adjustments properly.

And if difference still exist, perform fine adjustments 

with this multi-point adjustment function.

****Caution****

ITEM-5-1: CAN ADAPTER BD
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HomeBack

3- 4- 3 Rudder angl e dat a

Rudder  Order  <- 20. 0ﾟ

  o FB1  <- 18. 0ﾟ

  o FB2  <- 20. 0ﾟ

  - FB3   * * * . *ﾟ

  - FB4   * * * . *ﾟ

Order  l oopback

No. 1  <- 18. 0ﾟ

No. 2  <- 20. 0ﾟ

No. 3   * * * . *ﾟ

No. 4   * * * . *ﾟ

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Turn Mode

: Economy

: P- D

Speed( SDME)

HDG DEV : - >  2. 3°

ROT : - >  2. 3 /゚ mi n

Rudder Li mi t : 20ﾟ

Rudder : Order    <- 20. 0ﾟ

: Feedback <- 18. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng

: STW 12. 5kn

Al ert :  
No al ert

ALRM:   0 WARN:   0 CAUT:   0 ( I ND:   0)

⚫ How to check
  (Example: difference occurs only at STBD 20deg in HAND mode)

STBD18

HomeBack

3- 4- 3 Rudder angl e dat a

Rudder  Order  <- 20. 0ﾟ

  o FB1  <- 18. 0ﾟ

  o FB2  <- 20. 0ﾟ

  - FB3   * * * . *ﾟ

  - FB4   * * * . *ﾟ

Order  l oopback

No. 1  <- 18. 0ﾟ

No. 2  <- 20. 0ﾟ

No. 3   * * * . *ﾟ

No. 4   * * * . *ﾟ

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Turn Mode

: Economy

: P- D

Speed( SDME)

HDG DEV : - >  2. 3°

ROT : - >  2. 3 /゚ mi n

Rudder Li mi t : 20ﾟ

Rudder : Order    <- 20. 0ﾟ

: Feedback <- 18. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng

: STW 12. 5kn

Al ert :  
No al ert

ALRM:   0 WARN:   0 CAUT:   0 ( I ND:   0)

Steering gear

ITEM-5-1: CAN ADAPTER BD
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-> 20°

+2.00

OFF

Rudder order output 

changes when the 

value is entered

Situation
PT900 value
(screen[3-4-3])

Rudder 

angle

(actual)θ μ LB

Rudder angle mis-match with 

rudder order.
20° 20° 20° 18°

Rudder angle, μ, and 

Loopback value mis-match 

with rudder order.

20° 18° 18° 18°

Only μ value mis-match with 

other value.
20° 18° 20° 20°

Only loopback value mis-

match with other value.
20° 20° 18° 20°

OFF（for this case)

ITEM-5-1: CAN ADAPTER BD

⚫ How to adjust (Software)??



65

HomeBack

3- 4- 3 Rudder angl e dat a

Rudder  Order  <- 20. 0ﾟ

  o FB1  <- 20. 0ﾟ

  o FB2  <- 20. 0ﾟ

  - FB3   * * * . *ﾟ

  - FB4   * * * . *ﾟ

Order  l oopback

No. 1  <- 20. 0ﾟ

No. 2  <- 20. 0ﾟ

No. 3   * * * . *ﾟ

No. 4   * * * . *ﾟ

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Turn Mode

: Economy

: P- D

Speed( SDME)

HDG DEV : - >  2. 3°

ROT : - >  2. 3 /゚ mi n

Rudder Li mi t : 20ﾟ

Rudder : Order    <- 20. 0ﾟ

: Feedback <- 18. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng

: STW 12. 5kn

Al ert :  
No al ert

ALRM:   0 WARN:   0 CAUT:   0 ( I ND:   0)

Check that rudder order (θ), actual rudder 

angle, rudder feedback (μ), loopback value 

matches each other.

ITEM-5-1: CAN ADAPTER BD

STBD20

Steering gear

⚫ How to adjust (Software)??
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ITEM-5: ADJUSTMENT of control Stand

➢ ITEM-5-1: CAN ADAPTER BD
➢ ITEM-5-2: HAND STEERING UNIT
➢ ITEM-5-3: DIAL STEERING UNIT
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SIGNAL CIRCUIT -FU/HAND-

1
CDU・SH CPU BD ASSY (V8225AD)

LED5

LED4
VCC

SW2

23
1

No.1 MAN TERMINAL BD (V8225BQ) 

U1
CN22

NO.1 CAN ADAPTER BD (V8225FC)

AG

APCDU (MPH290)

MPU・SH CPU BD ASSY (V8225AF)

No.1

SYSTEM SELECTOR
(MPH790)

CAM SW

No.2

CN11
1

2

3

4

CN１

2-3: Default

C
P
U

CN22

C
P
U

CN101

CN4

5G1

TP14 TP15TP16

5V15V1
HAND CPU BD(V8225DC)N

O
.1

 M
agn

e
tic

 e
n
c
o
rde

r

R

D

CN1

24V1

RS422
DRIVER

TP5TP6 U3 1
2

3
4

5
6

5G1

2 μ

3 DEV

5 WD1

6 WD2

7 AUX

8 70

9 NF

10 ATNV

11 HAND

12 RC

13 JOY

4 COM

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

NFU

CN2
1

2

3

No.2 MAN TERM BD (V8225BQ) 

NO.2 CAN ADAPTER BD (V8225FC)

A

B

U1

C
P
U

42 1
38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U12

191
VCCCANB_LINK

LED2

LED1
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
E
R

U10

192
VCCCANA_LINK

LED6

LED3

LED5

LED4
VCC

SW2

23
1

2-3: Default

U1

C
P
U

42 1
38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U12

191
VCCCANB_LINK

LED2

LED1
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
E
R

U10

192
VCCCANA_LINK

LED6

LED3

1
2
3
4
5

11

9
10

U2

5V1

29

30

2

5

12

9

10

11

LED8
RXD

C
P
U

CN104

5G2

TP114
TP115

TP116

5V25V2

R

D

24V2

RS422
DRIVER

TP105
TP106 U103

1
2
3
4

5
6

5G2

1
2
3
4
5

11

9
10

U102

5V2

29

30

2

5

12

9

10

11

LED108
RXD

N
O

.2
 M

agn
e
tic

 e
n
c
o
rde

r

1
2

1
2

1
2

1
2

CN6

CN5

CN4

CN3

LED54

LED53
VCC

SW7

23
1

2-3: Default

U1

C
P
U

99 1
98 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
E
R

U8

100
VCCCANB_LINK

LED51

LED50
VCC

SW6

23
1

2-3: Default

27 1
28 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
ER

U6

112
VCCCANA_LINK

LED55

LED52

b7
b8

a5
a6

CN11

CN11

b7
b8

a5
a6

CN11

CN11

ANN I/F 
BD ASSY
(V8225BG)ANNUNCIATOR BD ASSY (V8225BC)

ANNUNCIATOR (MPH690)

1
2

1
2

CN6

CN5
LED4

LED7
VCC

SW2

23
1

2-3: Default

U1

C
P
U 42 1

38 4

CANB_TX

CANB_RX

7
6C

A
N

D
R

IV
ER

U12

191
VCCCANB_LINK

LED6

NAV I/F (MPT590)
NAV I/F BD ASSY(V8225FT)

GND

1
2

1
2

CN4

CN3
LED3

LED8
VCC

SW1

23
1

2-3: Default

44 1
43 4

CANA_TX

CANA_RX

7
6C

A
N

D
R

IV
ER

U11

192
VCCCANA_LINK

LED5

GND

1
2

1
2

CN5

CN6
SW5

3
1

1-2: Default

2

7
6 C

A
N

D
R

IV
E
R

U8

LED5

LED6
VCC

4

CANB_TX

CANB_RX

GND

34
VCCCANB_LINK

LED4

52
51

1
1
2

1
2

CN3

CN4
SW4

3
1

2-3: Default

2

7
6 C

A
N

D
R

IV
E
R

U7

LED2

LED3
VCC

4

CANA_TX

CANA_RX

GND

35
VCC CANA_LINK

LED1

27
26

R

D

RS422
DRIVER

U17

2

5

12

9

10

11

38

40

CN18 24V

1
2

3
4

5
6

GND

CN16
6

7

8

5V 5V 5V

41

39

37

11
12
13
14

LED8

LED9
VCC

SW6

23
1

2-3: Default

1 1
2 4

CANC_TX

CANC_RX

7
6C

A
N

D
R

IV
E
R

U11

33
VCCCANC_LINK

LED7

GND

LED11

LED12

VCC

SW7

23
1

1-2: Default

1 1
2 4

CAND_TX

CAND_RX

7
6C

A
N

D
R

IV
E
R

U12

32
VCCCAND_LINK

LED10

GND

14
16 C

A
N

C
O

N
T
.

C
A
N

C
O

N
T
.

U9

U10

17
18

123
125
124
122

14
16
17
18

106
102
101
107

17
18
19
20

CCL

CCH

6

7

8

5V 5V 5V

41

39

37

CN16

U1

C
P
U

38

40

CN18
1
2
3
4

5
6

GND

1 CN22

CN22

A

B 1
2

1
2

CN5

CN6

SW5
3
1

2-3: Default

2

7
6 C

A
N

D
R

IV
E
R

U8

LED5

LED6
VCC

4

CANB_TX

CANB_RX

GND

34
VCCCANB_LINK

LED4

52
51

1
1
2

1
2

CN3

CN4
SW4

3
1

1-2: Default

2

7
6 C

A
N

D
R

IV
E
R

U7

LED2

LED3
VCC

4

CANA_TX

CANA_RX

GND

35
VCCCANA_LINK

LED1

27
26

11
12
13
14

LED8

LED9
VCC

SW6

23
1

1-2: Default

1 1
2 4

CANC_TX

CANC_RX

7
6C

A
N

D
R

IV
E
R

U11

33
VCCCANC_LINK

LED7

GND

LED11

LED12
VCC

SW7

23
1

2-3: Default

1 1
2 4

CAND_TX

CAND_RX

7
6C

A
N

D
R

IV
E
R

U12

32
VCCCAND_LINK

LED10

GND

14
16 C

A
N

C
O

N
T
.

C
A
N

C
O

N
T
.

U9

U10

17
18

123
125
124
122

14
16
17
18

106
102
101
107

17
18
19
20

CCL

CCH

1
2

1
2

CN7

CN8

1
2

1
2

CN9

CN10

CDL

CDH

CCL
CCH

CDL
CDH

CDL

CDH

1
2

1
2

CN7

CN8

1
2

1
2

CN9

CN10

CCL
CCH

CDL
CDH 1

1
2

1
2

CN3

CN4

7
6 C

A
N

D
R

IV
E
R

U1
4

35
36

CN11

VCC
CANA_LINK

LED3

37

LED11

LED10
VCC CANA_TX

CANA_RX

35
36

CN11

37

U1

C
P
U

35

26
27

1
1
2

1
2

CN5

CN6

7
6 C

A
N

D
R

IV
E
R

U3
4

38
39

VCC
CANB_LINK

LED6

40

LED13

LED12
VCC CANB_TX

CANB_RX

38
39

40 34

51
52

96 CPU BD (V8225EC)96 IF BD (V8225EF)

MODE SELECTOR (MPH791)

CN22
11
12
13
14

17
6 C

A
N

D
R

IV
E
R

U17

LED5

LED3
VCC

4

CANC_TX

CANC_RX

GND

VCCCANC_LINK

LED6

27
26

U1

C
P
U

35

CN22
17
18
19
20

17
6 C

A
N

D
R

IV
E
R

U19

LED8

LED7
VCC

4

CAND_TX

CAND_RX

GND

VCCCAND_LINK

LED10

52
51

34

SSR2

SSR3

SSR1

LED25

GND
70

LED26

GND
NF

LED27

GND
ATNV

LED28

GND
HAND

LED29

GND
RC

LED30

GND
JOY

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

75

73

70

67

108

37

5V

LED22

GND
WD2

42

5V

LED21

GND
WD1

43

+5VA_REF

TP9

+
-

I/V convert
±51.5mA to ±5.15V

AVCC

AG135

Level convert
±5.15V to 0-3.3V

+5VA_REF

TP4

+
-

AVCC

AG136

CN22
11
12
13
14

CN22

17
18

19
20

U1

C
P
U

AG

+15VA

AG AG

+
-

+
-

3
4U7

U10

3

6

+
-

4

6

2
4

119

TP31

+
-

+5VA_REF

-5VA_REF

TP1

+
-

TP3

+
-

-15VA

TP2

TB21
1 θ

Vout = 0 -5.5V Level
adjustment

Vout = 0 3.0V

Vout = 0 +3.0V
      or 0 -3.0V

VR1
[SPAN]

VR2
[ZERO]

Offset adjustment
±50mV

Span
adjustment

Vout = 4.705 5.294V

Iout = ±50mA

AG GND

Rudder
command

+/-1mA/deg

Rudder
feed-back

+/-1mA/deg

Rudder
command
loop-back

+/-1mA/deg

LED24

GND
AUX

CPU fail
97

5V

3
4

2

RL48 1

AG

2 μ

3 DEV

5 WD1

6 WD2

7 AUX

8 70

9 NF

10 ATNV

11 HAND

12 RC

13 JOY

4 COM

SSR2

SSR3

SSR1

LED25

GND
70

LED26

GND
NF

LED27

GND
ATNV

LED28

GND
HAND

LED29

GND
RC

LED30

GND
JOY

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

CPU fail

75

73

70

67

108

37

5V

LED22

GND
WD2

42

5V

LED21

GND
WD1

43
+5VA_REF

TP9

+
-

AVCC

AG135

+5VA_REF

TP4

+
-

AVCC

AG136

AG

+15VA

AG AG

+
-

+
-

3
4U7

U10

3

6

+
-

4

6

2
4

119

TP31

+
-

+5VA_REF

-5VA_REF

TP1

+
-

TP3

+
-

-15VA

TP2

TB21
1 θ

VR1
[SPAN]

VR2
[ZERO]

AG GND

Rudder
command

+/-1mA/deg

Rudder
feed-back

+/-1mA/deg

Rudder
command
loop-back

+/-1mA/deg

LED24

GND
AUX

CPU fail
97

5V

3
4

2

RL48 1

17
6 C

A
N

D
R

IV
E
R

U17

LED5

LED3
VCC

4

CANC_TX

CANC_RX

GND

VCCCANC_LINK

LED6

27
26

35

17
6 C

A
N

D
R

IV
E
R

U19

LED8

LED7
VCC

4

CAND_TX

CAND_RX

GND

VCCCAND_LINK

LED10

52
51

34

F6

24VF6

1
2

1
2

CN98

CN99

E

F

F

E

1
2

1
2

CN98

CN99
C

D

D

C

LED31
RX

LED32
TX

R

D

RS422
DRIVER

U17

2

5

12

9

10

11

LED31
RX

LED32
TX

WH CAN-A
WH CAN-B
SG CAN-C
SG CAN-D

CAN PROTOCOL

(Ch.C/D)

Rudder Command 

+:S / -:P 1mA/deg

Rudder Command 

+:S /-:P 1mA/deg 

D/A Conv.

D/A Conv.

No.1

No.1 Magnetic 

Encoder

Digital (RS422)

MAN

CAN PROTOCOL

(Ch.A/B)

S35°

Encoder value S34.8 °

S34.8°S34.8°

S35°
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◆ This is the adjustment for the deviation of indication between HAND 
STEERING UNIT and APCDU.

➢ This is NOT the adjustment for the deviation between the actual 
rudder angle signal and rudder order.

◆ Adjustment of HAND STEERING UNIT means the ZERO & SPAN setting 
of magnetic encoder to indicate on APCDU correspondently. 

◆ All magnetic encoders can be adjusted by one execution.

Center

APCDU’s rudder angle

HAND’s 
rudder 
angle

0

10
10

YOKOGAWA

ZERO adjustment

HAND’s 
rudder 
angle

P35゜adjustment

P35゚

30

YOKOGAWA

HAND’s 
rudder 
angle

S35゜adjustment

S35゚

30

YOKOGAWA

HOME

SELECT

ALARM
ACK

APCDU’s rudder angle APCDU’s rudder angle

HOME

SELECT

ALARM
ACK

HOME

SELECT

ALARM
ACK0°

S35°

P35°

ITEM-5-2: HAND STEERING UNIT
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ITEM-5-2: HAND STEERING UNIT

⚫ How to adjust??
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ITEM-5: ADJUSTMENT of control Stand

➢ ITEM-5-1: CAN ADAPTER BD
➢ ITEM-5-2: HAND STEERING UNIT
➢ ITEM-5-3: DIAL STEERING UNIT
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◆ There are 2 ways of A/D conversion adjustment for dial steering unit.

◆ 1st method is by using AP CDU (This method is similar to the adjustment of HAND STEERING UNIT.)

Center

APCDU’s rudder angle

HAND’s 
rudder 
angle

ZERO adjustment

HAND’s 
rudder 
angle

P35゜adjustment

P35゚

HAND’s 
rudder 
angle

S35゜adjustment

S35゚

HOME

SELECT

ALARM
ACK

APCDU’s rudder angle APCDU’s rudder angle

HOME

SELECT

ALARM
ACK

HOME

SELECT

ALARM
ACK0°

S35°

P35°

Back

4- 9- 5- 35 TAKE OVER [ 0x94]

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

Di al  steeri ng

Posi t i on 2nd

Di al  steeri ng

Posi t i on 1st

Encoder rudder angl e

(PORT)

Di al  steeri ng

adj ustment  posi t i on

Adj ustment

execut i on

Encoder rudder angl e

(STBD/ S)

Center

Of f

0. 00゚

0. 0゚

Di sabl e

35゚

Home 

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder
ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

Set  Headi ng

Headi ng
HAND

CAN ADPT [ 0x30]

Group l i st

1

2

CAN ADPT [ 0x31]3

CAN ADPT [ 0x32]4

CAN ADPT [ 0x33]5

CAN ADPT [ 0x38]6

4- 9- 5 Uni t  adj ust ment

HomeMENU

278. 4ﾟ

280. 7ﾟ

: Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

[4-9-5 Unit adjustment] [4-9-5-35 TAKE OVER [0x94]]

ITEM-5-3: DIAL STEERING UNIT
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ITEM-5-3: DIAL STEERING UNIT

⚫ How to adjust??
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◆A/D conversion adjustment (2nd method)

➢ By using TAKE-OVER UNIT (You can adjust without using AP CDU.)

Ex1) 1rudder 35degree

1. Turn off  the SYSTEM SELECTOR.

2. Set the dipSW1-bit4 to ON on TAKE-OVER 

UNIT.

3. Turn on the SYSTEM SELECTOR.

4. Check if LED of take-over key is flashing.

5. Set the DIAL to midship position.

6. Push the take-over key for 2sec. and the buzzer 

sounds.

7. Set the DIAL to STBD30.

8. Push the take-over key for 2sec. and the buzzer 

sounds.

9. Set the DIAL to PORT30.

10. Push the take-over key for 2sec. and the buzzer 

sounds.

11. Check if LED of take-over key turns off.

12. Turn off the SYSTEM SELECTOR.

13. Set the dipSW1-bit4 to OFF on TAKE-OVER 

UNIT.

Ex2) 2rudders 70degree
1. Turn off  the SYSTEM SELECTOR.

2. Set the dipSW1-bit4 to ON on TAKE-OVER UNIT.

3. Turn on the SYSTEM SELECTOR.

4. Check if LED of take-over key is flashing.

5. Set the both DIAL to midship position.

6. Push the take-over key for 2sec. and the buzzer 
sounds.

7. Set the both DIAL to STBD20.

8. Push the take-over key for 2sec. and the buzzer 
sounds.

9. Set the both DIAL to STBD60.

10. Push the take-over key for 2sec. and the buzzer 
sounds.

11. Set the both DIAL to PORT20.

12. Push the take-over key for 2sec. and the buzzer 
sounds.

13. Set the both DIAL to PORT60.

14. Push the take-over key for 2sec. and the buzzer 
sounds.

15. Check if LED of take-over key turns off.

16. Turn off the SYSTEM SELECTOR.

17. Set the dipSW1-bit4 to OFF on TAKE-OVER UNIT.

ITEM-5-3: DIAL STEERING UNIT
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ITEM-5-3: DIAL STEERING UNIT

⚫ How to adjust??
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ITEM-6: ALERT CONFIRMATION

➢ ITEM-6-0: IACS UR E25 alert
➢ ITEM-6-1: Off-heading
➢ ITEM-6-2: Off-course
➢ ITEM-6-3: Heading monitor
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ITEM-6: ALERT CONFIRMATION

➢ ITEM-6-0: IACS UR E25 alert
➢ ITEM-6-1: Off-heading
➢ ITEM-6-2: Off-course
➢ ITEM-6-3: Heading monitor
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ITEM-6-0: IACS UR E25 alert

Sample of YDK final drawing
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Alert How to simulate

b.) Earth fault on AC circuit

Select the [MAN] Mode. Press "TEST" switch (SW9) on No.1 MANUAL TERMINAL BD for 6 seconds or more

Confirm following alert indicates on AP CDU [MPH490]

WARNING

[SCS] SCS power fault #* AC PWR earth fault. Check power cable.

b.) Earth fault on DC circuit(Option)

Disconnect cable on ANN I/F BD:TB31_No.3(IC)

Confirm following alert indicates on AP CDU [MPH490]

CAUTION

[SCS] SCS power fault BATT PWR eath fault. Check power cable.

c.) Loop failure in closed loop 
systems: Command loop

Select the [MAN] Mode. Steer the hand steering unit  5 deg or more in [MAN] mode.

Disconnect cable of rudder command on No.1 CAN ADAPTER BD: TB21_1(Θ).
Or, disconnect cable of rudder command on No.1 Control & Power Box TB4_12(Θ).

Confirm following alert indicates on AP CDU [MPH490]

ALARM

[SCS] #* RUDD I/O fail #* RUDD ORD SIG fail. Change to NFU STEER.

c.) Loop failure in closed loop 
systems: Feedback loop

Disconnect the cable on CONTROL&POWER BOX TB5_21_(FB1).

Steer the hand steering unit 5 deg or more in [MAN] mode.

Confirm following alert indicates on AP CDU [MPH490]

ALARM

[SCS] #* C&P BOX Rudder FB signal fail. Use other pump.

d.) Data communication errors

Set theMODE SELECTOR [MPH791] to [MAN] mode.

Disconnect CN1 on HAND CPU BD on HAND STEERING UNIT [MPB390]

Confirm following alert indicates on AP CDU [MPH490]

ALARM

[SCS] Lost rudder ORD Rudder order is fixed. Switch SYSTEM SEL.

d.) Data communication errors
(ALARM)

Select the [MAN] mode. Press "CPU"reset switch" (SW8) on selected MANUAL TERMINAL BD for 6 seconds 
or more

Confirm following alert indicates on AP CDU [MPH490]

ALARM

[SCS] SYSTEM fail.
Selected SYSTEM fail. Switch SYSTEM SEL.

e.)Programmable system failures

Select [MAN] mode, and  disconnect CN16 connector on selected MAN TERMINAL BD

Confirm following alert indicates on AP CDU [MPH490]

CAUTION

[SCS] SYSTEM SEL ERR SEL status mismatch.

ITEM-6-0: IACS UR E25 alert
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ITEM-6-0: IACS UR E25 alert

Alert How to simulate

e.)Programmable system failures

Select [MAN] mode, and  disconnect CN16 connector on selected MAN TERMINAL BD

Confirm following alert indicates on AP CDU [MPH490]
CAUTION
[SCS] SYSTEM SEL ERR SEL status mismatch.

e.)Programmable system failures

Select [MAN] mode, and  disconnect CN4 on HAND UNIT BD.
Confirm following alert indicates on AP CDU [MPH490]
ALARM
[SCS]Lost rudder ORD
Rudder order is fixed. Switch SYSTEM SEL.

f.) Hydraulic Locking

Steer the actual rudder by hand wheel unit from midship to S/P 35 deg.
In MAN mode. Meanwhile hold No.1 Torque/DD motor
at less than maximum pump stroke.
Confirm following alert indicates on AP CDU [MPH490]
ALARM
[SCS] #1 Actuator Response abnormal. Change to NFU STEER

g.)Deviation between rudder order and 
feedback

(No response)

Select [MAN] mode and set hand wheel on midship
Disconnect the cable from TB21_2(μ) of the CAN ADAPTER. Or, disconnect the cable from TB4_21 (μ) of 
CONTROL & POWER BOX.
Steer the rudder by using hand wheel more than 5 deg.
Confirm following alert indicates on AP CDU [MPH490]
ALARM
[SCS]#1 Rudder I/O Rudder no response. Change to NFU STEER.

g.)Deviation between rudder order and 
feedback

(Rudder reversal)**YA type**

***YA type***
Select [MAN] mode and set hand wheel on midship
Disangate the linkage between DD Motor lever and servo valve.
Steer the rudder by using hand wheel more than 5 deg.
Move the DDMotor lever in the opposite direction of  the hand wheel.
Confirm following alert indicates on AP CDU [MPH490]
ALARM
[SCS]#1 Rudder I/O Rudder no response. Change to NFU STEER.

g.)Deviation between rudder order and 
feedback

(Rudder speed slow)

Select [MAN] mode and set hand wheel on midship
Minimize the timer setting of Servoloop alarm.(Screen4-9-3-2:Min.Time)
Steer the rudder by using hand wheel more than 5 deg.
Confirm following alert indicates on AP CDU [MPH490]
WARNING
[SCS]#1 Rudder I/O Rudder speed slow. Check rudder speed.
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ITEM-6: ALERT CONFIRMATION

➢ ITEM-6-0: IACS UR E25 alert
➢ ITEM-6-1: Off-heading
➢ ITEM-6-2: Off-course
➢ ITEM-6-3: Heading monitor
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ITEM-6-1: “Off-heading” alert

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source

GYRO

Operat i on

Economy

Turn Mode

P- D

Rudder Li mi t  20ﾟ

Speed ( SDME)

STW 12. 5 kn
286. 0ﾟ
Set  Headi ng

Headi ng

278. 8ﾟ

▲

▲

<-   7. 2ﾟ

HDG DEV10 10

Rudder

Order       - >  10. 0ﾟ Feedback     - >  7. 9ﾟ

35 35

Cont rol  Mode

Adapt i ve

MENU

ROT:    - > 10. 0 /゚ mi n

Ful l

Screen

Al ert

Li st

 

288.0ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

287.9ﾟ

Steady

#1

#2

#3

◆What monitors?
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ITEM6-1: “Off-heading” alert

#1 #2

Set 

Heading

Heading

Alter

Heading ≠ Set heading

“Steady”

Heading ≒ Set heading

◆When occurs?
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000.0ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

015.0ﾟ

Steady

ITEM6-1: “Off-heading” alert

000.0ﾟ
Set Heading

 

 
<-  0.1ﾟ

HDG DEV10 10

Heading

000.0ﾟ

Steady

000.0ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

000.0ﾟ

Steady

000.0ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

015.0ﾟ

Steady

◆Why occurs?

Continues

[SCS]Off-heading
Yawing too big.Take
Helm to keep heading

WARN-B
1091

(3032)
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ITEM6-1: “Off-heading” alert

◆ How to solve?

1. Only ITEM6-1: “Off-heading” alert.

➢ Change to HAND (manual) mode

(No correspondence required by 

Maker)

2. Occurred with rudder fail alarm

➢Correspond to rudder fail 

is needed.

WARN-B
1091

(3032)

Off-heading
Yawing too big.Take
Helm to keep heading
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▲
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➝

278. 8ﾟ
ALRM-B
11161
(3289)

[SCS]#1 RUDD I/O 
Rudder no response.
Change to NFU STEER.
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ITEM6-1: “Off-heading” alert

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source
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◆ How to monitor?

➢ [4-1 Alert]
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ITEM6-1: “Off-heading” alert
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ROT : <-  10. 0 /゚ mi n
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◆ How to monitor?

➢ [4-1 Alert]
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ITEM6-1: “Off-heading” alert

◆ How to test

⚫ Method 1 (PT900 & PT500):

#1: Select AUTO mode.

#2: Select GYRO as a heading source of 

autopilot

#3: Make “Set Heading” = “Heading”

#4: Wait until mode become “Steady”.

#5: Manually turn GYRO heading for more than 

threshold degree.

#6: “OFF-HEAING” occurs after set time.

Command code 24 

“Manual alignment”
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ITEM6-1: “Off-heading” alert

◆ How to test

⚫ Method 2 (Only PT900):

#1: Set “OFF-HEADING” threshold to 

minimum (2 deg).

#2: Make the difference between “Set 

Heading” and “Heading” for 2.5 deg.

#3: Wait until mode become “Steady”.

#4: “Off-heading” occurs.

◆ IMPORTANT

The turn mode DOES NOT become 

“Steady” if you change set heading more 

than 3 deg, and ITEM4-1: “Off-heading” 

alert does not occur!!!

002.5ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

000.0ﾟ

Steady

002.5ﾟ
Set Heading

 

 

<-  0.1ﾟ

HDG DEV10 10

Heading

000.0ﾟ

Alter

2°
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ITEM-4: ALERT CONFIRMATION

➢ ITEM-6-0: IACS UR E25 alert
➢ ITEM-6-1: Off-heading
➢ ITEM-6-2: Off-course
➢ ITEM-6-3: Heading monitor
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ITEM6-2: “Off-course” alert

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source
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Turn Mode
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◆What monitors? / When occurs?
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ITEM6-2: “Off-course” alert

000.0ﾟ

000.0ﾟ

000.0ﾟ

000.0ﾟ

004.0ﾟ

000.0ﾟ

008.0ﾟ

000.0ﾟ
015.0ﾟ

WARN-B
[HCS]
OFF-COURSE

◆Why occurs? / How to solve?

Check Gyrocompass
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ITEM6-2: “Off-course” alert

◆ How to monitor?

➢ [4-1 Alert]
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ITEM6-2: “Off-course” alert

◆ IOCA unit

INDEPENDENT OFF-COURSE 

ALARM UNIT (MZY750)

Magnetic heading

Off-course alarm 

thresholdSet heading

Press this button 

to start monitor 

off-course alert
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ITEM6-2: “Off-course” alert

◆ How to test

#1: Select AUTO mode.

#2: Select GYRO as a heading source of 

autopilot.

#3: Make “Set Heading” = “Heading”

#4: Wait until mode become “Steady”.

#5: Manually turn MAGNETIC COMPASS 

heading.

#6: ITEM4-2: “Off-course” alert occurs.

WARN-B
[HCS]
OFF-COURSE

Make difference intentionally 

or input different correction
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ITEM-6: ALERT CONFIRMATION

➢ ITEM-6-0: IACS UR E25 alert
➢ ITEM-6-1: Off-heading
➢ ITEM-6-2: Off-course
➢ ITEM-6-3: Heading monitor
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◆ What monitors?

◆When monitors?

➢ ALWAYS

ITEM6-3: “Heading Monitor” alert
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ITEM6-3: “Heading Monitor” alert

RADAR, ARPA, 
INMARSAT, 
ECDIS, 
REPEATER 
COMPASS etc…NO.1 MASTERCOMPASS

NO.2 MASTERCOMPASS

MAGNETIC COMPASS

“GYRO”

“MAG”

MAIN MONITOR

(MKR040) AUTOPILOT PT900

(NAV I/F UNIT)

OPTION 

MONITOR

◆ Who monitors?
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ITEM6-3: “Heading Monitor” alert

◆ Why monitors?

If the ship is required to carry two independent compasses, a 

heading monitor shall be provided to monitor the actual heading 

information from independent heading sources.

Heading monitor is not required to be an integrated part of the 

heading control system.

ISO 11674 (2019)
Ships and marine technology- Heading control systems

4.3.2 Heading monitor

YDK can provide “heading monitor” 

function in gyrocompass system (MKR040)
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ITEM6-3: “Heading Monitor” alert

◆ How to monitor? (CMZ900 settings)

◆ How to monitor? (PT900 settings)

➢  [4-1 Alert]

Command code 28 

“Deviation alert”

No need to set otherwise 

provided optionally
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ITEM6-3: “Heading Monitor” alert

◆ How to test

➢Manual align either Gyrocompass or Magnetic compass

Make difference intentionally 

or input different correction
Command code 24 

“Manual alignment”

OR
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Overall of heading alert

Alert What When Who Why How Rule

Off-

heading

Deviation of 

(1) Set HDG

(2) Current HDG

-AUTO &

-Steady
Autopilot

To monitor 

course keeping 

ability

[4-1 Alert] Requirement

Off-

course

Deviation of 2nd 

HDG source of

(1) Steady mode 

started

(2) Current

-AUTO &

-Steady

-Autopilot or

-IOCA unit

To monitor the 

condition of 1st 

(Main) HDG 

source

[4-1 Alert]

No need

(Sometimes by 

special 

committee) 

Heading 

monitor

Deviation of

(1) 1st HDG 

(2) 2nd HDG

Always

-CMZ900

(MKR040)

-Autopilot 

(Option)

To monitor each 

HDG source
Code: 28

Requirement

(Monitoring by 

autopilot is 

option)

◆ Overall of heading related alert
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Next is “Sea trial service”



105

Table of Content

====Sea trial service====

• ITEM-5: HCS Adjustment @ Sea Trial

• ITEM-6: TCS Adjustment @ Sea Trial

• ITEM-7: Fill in installation certificate

• ITEM-8: Backup & Copy Rigging data



106

ITEM-5: ~Sea trial~

  HCS Adjustment
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Behavior Pattern Conditions/Causes 

Maneuvers to set 

heading smoothly 

and course keeping 

quality is good

Overshooting is 

large at altering 

course

Counter Rudder is 

big before reaching 

the set heading

Yawing during 

steady control

⚫ Auto steering condition

ITEM-5: HCS ADJUSTMENT at Sea Trial

#1

#2

#3

#4
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(a) Rudder order signal

(c) DD motor control signal

= sin/cos current signal

(b) Rudder feedback signal

(d) DD motor moves,

     and DD motor lever moves.

★Compare (a) with (b)

ITEM-5: HCS ADJUSTMENT at Sea Trial

GYRO 
COMPASS

SPEED 
LOG

ECDISMAGNETIC 
COMPASS

External equipment

Ship’s 

heading

Ship’s 

heading

Rudder order

Set 

heading Deviation

Calculation

Automatic calculation
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P (Proportional) CONTROL

the rudder angle increases according to the course deviation. 

-2

0

2

U
ni

t:
[d

eg
]

Deviation Angle

Proportional Rudder(Gain:0.5)

Proportional Rudder(Gain:1.0)

Proportional Rudder(Gain:1.5)

S

P

0

Large
Angle

to
Starboard

Small
Angle

to
Starboard

Small
Angle

to
Starboard

0
Large
Angle

to Port

Small
Angle

to Port

Small
Angle

to Port
0

Cource
Deviation()

(Angle)

Proportional
Rudder(1)

⚫ Parameter Adjustment

ITEM-5: HCS ADJUSTMENT at Sea Trial
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D (Derivative) CONTROL 

The rudder angle increases according to the rate of turn

-2

0

2

U
ni

t:
[d

eg
]

Deviation Angle
Rate of Turn
Derivative Rudder(Gain:0.5)
Derivative Rudder(Gain:1.0)
Derivative Rudder(Gain:1.5)

S

P

0
Large
Rate
to

Starboard

Small
Rate
to

Starboard

Small
Rate
to

Starboard

0
Large
Rate

to Port

Small
Rate

to Port

Small
Rate

to Port

Rate of
Turn((dot))

Derivative
Rudder(2)

Large
Rate
to

Starboard

Deviation Angle[deg]

Rate of Turn[deg/s]

⚫ Parameter Adjustment

ITEM-5: HCS ADJUSTMENT at Sea Trial
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*Software ver. “Bxx” or higher

⚫ Parameter Adjustment

ITEM-5: HCS ADJUSTMENT at Sea Trial
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Back

4- 4 Paramet er

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

KV

TV

Ki

Vs

Lpp

Breadth

15kn

150m

30m

30m

60s

0. 08 1/ s

Home

▲▲

▲▲

4-4 Parameter

Setting 

items

Description

1 Vs Cruising speed (1～65kn)

2 Lpp Hull length (10～400m)

3 Breadth Moulded breadth (1～99m)

4 Ki Initial setting value of static gain

5 TV Setting value of time constant

6 KV Setting value of static gain

7 MQ Kalman filter noise covariance matrix 

multiplier

8 Gd Derivative gain multiplier

9 Gp Proportional gain multiplier

10 Gi Integral gain multiplier

11 INIT Stable/unstable results computed from ship 

particulars

12 IDENT Parameter updated state

(updated/not updated)

13 RESULT Stable/unstable updated result

⚫ Parameter Adjustment

ITEM-5: HCS ADJUSTMENT at Sea Trial

★ These items need to be 

adjusted at the service if the 

vessel reported the inappropriate 

behavior of the heading control.
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Set heading

⚫ How to check??

ITEM-5: HCS ADJUSTMENT at Sea Trial

Step-00) Condition is as follows;  
➢ Rudder angle limit; 10°
➢ Ship’s speed； Regular speed
➢ Sea condition；Seastate 3 or less than

Yawing shall be within ±1 deg 

Step-01) Observe auto steering condition under steady condition for 10 minutes.

Step-02) Check if yawing shall be within ±1 deg

10 minutes

Course keeping

Step-03) Change set heading STBD or PORT 20 deg from ship’s heading.

Step-04) Check if overshoot shall be within ±2 deg

Overshoot

Set heading

New set heading

Overshoot shall be within +2 deg 
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Ship’s heading

New Set 
Heading

Step-01) Decrease Gp value every 0.2 from 1.0 (Initial)

Note)
Gd : setting range: 0.2 to 4.0 
Gp : setting range: 0.2 to 4.0

Step-02) Decrease Gd value gradually every 0.2

Gp→Smaller
Gd→Larger

⚫ How to adjust??

ITEM-5: HCS ADJUSTMENT at Sea Trial

*If overshoot is found !!
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Conditions/Causes Measures 

Maneuvers to set 

heading smoothly 

and course keeping 

quality is good

Good

Overshooting is 

large at altering 

course

Gp → Smaller

Gd → Larger

Counter Rudder is 

big before reaching 

the set heading

Gp → Larger

Gd → Smaller

Yawing during 

steady control

Gd → Larger

(Gi → Larger if Gd 

adjustment is not good)

⚫ How to adjust??

ITEM-5: HCS ADJUSTMENT at Sea Trial

#1

#2

#3

#4
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◆Other check points

1. Condition of Gyrocompass and Speed log.

➢ The signal from this 2 sensors are very effective to auto control.

2. Whether if actual rudder are moving properly.

➢ “Servo loop” alarm may occurs if they are not moving properly.

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source

GYRO

Operat i on

Economy

Turn Mode

P- D

Rudder Li mi t  20ﾟ

Speed ( SDME)

STW 12. 5 kn
286. 0ﾟ
Set  Headi ng

Headi ng

278. 8ﾟ

▲

▲

<-   7. 2ﾟ

HDG DEV10 10

Rudder

Order       - >  10. 0ﾟ Feedback     - >  7. 9ﾟ

35 35

Cont rol  Mode

Adapt i ve

MENU

ROT:    - > 10. 0 /゚ mi n

Ful l

Screen

Al ert

Li st

 

Reliable?

Reliable?

If manual input 

mode: Speed 

value correct??

No alert??

ITEM-5: HCS ADJUSTMENT at Sea Trial
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AUTO Steering abnormal

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source

GYRO

Operat i on

Economy

Turn Mode

P- D

Rudder Li mi t  20ﾟ

Speed ( SDME)

STW 12. 5 kn
286. 0ﾟ
Set  Headi ng

Headi ng

278. 8ﾟ

▲

▲

<-   7. 2ﾟ

HDG DEV10 10

Rudder

Order       - >  10. 0ﾟ Feedback     - >  7. 9ﾟ

35 35

Cont rol  Mode

Adapt i ve

MENU

ROT:    - > 10. 0 /゚ mi n

Ful l

Screen

Al ert

Li st

 

◆Other relative settings

➢ [4-3 Control]

Home

6 Bri l l i ance/ cont rast

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: Aut o

Headi ng SEL : Gyro

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed : STW 12. 5kn

Headi ng DEV : S  2. 3°

Rat e Of  Turn : S 10. 0 /゚ mi n

Rudder : Order    S 10. 2ﾟ

: Feedback S  8. 0ﾟ
ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
Bri l l i ance/ cont rast

Al ert  l i st

Menu

1

2

Moni t or3

Set t i ng4

Home

6 Bri l l i ance/ cont rast

Bri l l i ance/ cont rast

Al ert  l i st

MENU

1

2

Moni t or3

Set t i ng4

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder
ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

ﾟ ﾟ ﾟ ﾟ ﾟ ﾟ

ﾟ ﾟ

Set  Headi ng

Headi ng

278. 4ﾟ

280. 7ﾟ

: Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

Set t i ng4



118

AUTO Steering abnormal

Back

4-3 Cont rol

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

Course devi at i on

l i mi t  funct i on

Number of  rudders

Hel m adj ustment  i n

Steeri ng mode swi tch

Command rudder angl e

Of  the al arm occurs

Counter rudder angl e 

l i mi t

Rough seas steeri ng 

mode

Mi dshi p

Di sabl e

Di sabl e

0°

Si ngl e

Enabl e

Home

▲▲

▲▲

◆ Item 2: Counter rudder angle limit

➢ ON: Enables rudder limit during the turn

Symptom: Overshoot

➢ OFF: Ignores rudder limit during the turn 

Symptom: Take more rudder/Prevent 

overshoot

◆ Item 3: Rough seas steering mode

➢ On: Reduce derivative gain by 1/3

Symptom: Yawing/Take less rudder

➢ Off: No effect

Symptom: Take more rudder (Fuel 

ineffective)

** Always become “Off” when PT900 startup

◆Other relative settings

➢ [4-3 Control]

Loadi ng

Ful l

St eeri ng Mode

AUTO

HDG Source

GYRO

Operat i on

Economy

Turn Mode

P- D

Rudder Li mi t  20ﾟ

Speed ( SDME)

STW 12. 5 kn
286. 0ﾟ
Set  Headi ng

Headi ng

278. 8ﾟ

▲

▲

<-   7. 2ﾟ

HDG DEV10 10

Rudder

Order       - >  10. 0ﾟ Feedback     - >  7. 9ﾟ

35 35

Cont rol  Mode

Adapt i ve

MENU

ROT:    - > 10. 0 /゚ mi n

Ful l

Screen

Al ert

Li st
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Back

4- 4 Paramet er

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

KV

TV

Ki

Vs

Lpp

Breadth

15kn

150m

30m

30m

60s

0. 08 1/ s

Home

▲▲

▲▲

4-4 Parameter

Setting 

items

Description

1 Vs Cruising speed (1～65kn)

2 Lpp Hull length (10～400m)

3 Breadth Moulded breadth (1～99m)

4 Ki Initial setting value of static gain

5 TV Setting value of time constant

6 KV Setting value of static gain

7 MQ Kalman filter noise covariance matrix 

multiplier

8 Gd Derivative gain multiplier

9 Gp Proportional gain multiplier

10 Gi Integral gain multiplier

11 INIT Stable/unstable results computed from ship 

particulars

12 IDENT Parameter updated state

(updated/not updated)

13 RESULT Stable/unstable updated result

⚫ Parameter Adjustment

ITEM-5: HCS ADJUSTMENT at Sea Trial
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⚫ What is TV and KV on [4-4 Parameter] screen?
– T and K indicate the “Maneuverability” of the vessel.

– You may calculate T and K as “When the vessel is given the rudder angle “θ”, it 

can start Steady turning motion starts of Angular velocity of ‘K’ after “T” 

seconds”.

– Otherwise, no need to adjust.

T Small: Vessel can start to turn earlier

T Large: Vessel starts to turn later

K Small: Angular velocity is not good

K Large: Angular velocity is good

ITEM-5: HCS ADJUSTMENT at Sea Trial
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⚫ Ship’s parameter 

ITEM-5: HCS ADJUSTMENT at Sea Trial

YDK 
sales team

YDK agency

TV and KT are calculated by YDK 
according to ship’s specification.

*If not correct information, 
it might cause auto steering failure.  

Ship yard
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ITEM-6: ~Sea trial~

  TCS adjustment
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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⚫ [3-4-1 Sensor Data]

HomeBack

3- 4- 1 Sensor dat a

GYRO1:  Nor mal         HDG 280. 7  ゚       ROT   0. 5 /゚ mi n 

GYRO2:  Checksum er r   HDG ** * . *  ゚       ROT * * * . * /゚ mi n

THD  :  Ti me out       HDG ** * . *  ゚       ROT * * * . * /゚ mi n

LOG  :  Nor mal         STW 11. 5kn       SOG 9. 6kn  

GPS  :  Nor mal         LAT 39 3゚3. 176' N  LON 117 1゚2. 187' E

       Nor mal         COG 283. 4  ゚       SOG 10. 3Kn

       Nor mal         Dat e 2015- 02- 13  Ti me 18: 21: 13

ECDI S:  Nor mal         St eer i ng mode    Headi ng( N)

       ﾟ ﾟ ﾟ ﾟ       HTS 284. 3ﾟ゚ ﾟ    C. Tr ack 281. 2ﾟ

       Nor mal         XTE P1. 23NM 

BAMS :  Nor mal

S- JOY:  Not  connect    Mode ﾟ  * * * * *   Or der    * * * . *ﾟ

                     Set  HDG ** * . *  ゚   Set  RAD ** . * *NM

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng

: Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

2. Interface Check: Software
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1. Interface Check: Hardware 

LED14(output)

LED15(input)

SW8

NAV I/F BD
(V8225FT)

SW8(input bps)

-1 :4800bps

-2 :38400bps
ECDIS
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2. Interface Check: Software

Back

4- 9- 1- 6 ECDI S i nt erf ace

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

XTE i nput  data

format

Output  i nterval

I nput  i nterval

Connect i on

Transfer rate

I nput  data format

Connect

38400bps

Standard

Of f

1. 0s

XTE wi th Mode

Home

◆ Set the adequate value in accordance 

with the “AUTOPILOT PT900 SYSTEM 

SETTING PARAMETER LIST”.

◆ $--XTE,A,A,x.x,a,N,a*hh

Mode indicator

Units, nautical miles

Direction to steer, L/R

Magnitude of XTE

Status: A=data valid

 V=Loran warning

Status: A=data valid

 V=general warning

Note1

Note1) “Mode indicator” is included after IEC61162-1 Ed.2(issued 2000).

- JRC ECDIS: JRC

- Furuno ECDIS: Furuno

- Totem Plus or 

    Transas ECDIS: Standard
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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AUTOPILOT

◼ Manual steering
- HAND
- NFU

◼ Auto steering

- HCS
  (Heading Control System)

◼ TCS
  (Track Control)

◼ CCS
   (Course Control)

Gyro compass

Speed log

Magnetic compass

ECDIS

GPS

PORT STBD

STEERING GEAR

・Pump unit ・Hydraulic circuit
・Steering tiller

ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ What is TCS (Track Control System)??
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⚫ What is TCS (Track Control System)？

WP-

1

WP-

2

WP-

3

WOL

R

FD

XTL

XTE

ITEM-6: TCS ADJUSTMENT at Sea Trial

Track control is to keep planned course on ECDIS

On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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Back

4- 9- 2- 4 Track cont rol

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
1

2

3

4

5

6

I tem Parameter

Kd x 10

Ki

Kp

Tracki ng di f ferent i al

Gai n mul t i pl i er

Tracki ng i ntegrat i on

Gai n mul t i pl i er

HDT data at  the t i me

of  the gyro error

1. 00

1. 00

Nul l

100

0. 01

550

Home

▲▲
▲▲

3. On-board adjustment

⚫ Initial Parameter Check
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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*Software ver. “Bxx” or higher

3.1. XTE compensation: “Kd”

⚫ Screen [4-9-2-4] item 6: Kd
・・・One of a parameter for the “XTE Compensation”*. 

➢ Adjust this parameter for the stability of the straight leg.
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⚫ How to check??

ECDIS

Step-01) Create straight leg

Straight leg

Step-01) Create straight leg; 4~6 NM so that XTE is approx. 50 ～100m on ECDIS.

Step-02) Start Track Control on ECDIS

Step-03) Check if course control is no yawing, bounding.

Step-04) if yawing, bounding, adjust “Kd” on AP CDU ([4-9-2-4 Track Control] screen).

Start 

Track Control

3.1. XTE compensation: “Kd”
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☑

NG

NG

Yawing: Kd is too small 

Bounding: Kd is too large

According to the accurate [Kd] value, the vessel 
is succeeded in approaching the straight leg.

ECDIS TCS course

Initial value: 550
(Should be adjusted around 400 to 750.)

Kd→Larger

Kd→Smaller#1

#2

3.1. XTE compensation: “Kd”

⚫ How to adjust
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”



137

*Software ver. “Bxx” or higher

3.2. “Forwarding Distance”

⚫ Screen [4-5] : Forwarding distance
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⚫ How to check??

3.2. “Forwarding Distance”

Step-01) Create straight leg; 4~6 NM until *WOL point + approx. 60°to 90° trun) 

with XTE; approx. 50 ～100m on ECDIS.

Step-02) Observe course control performance

Straight leg

Turn angle; 

60°to 90

Step-01) “Disable”

- XTE compensation

- Drift compensation

Step-03) Disable “XTE compensation” and “Drift compensation” on AP CDU ([4-9-2-4 

Track Control] screen) when approaching straight leg. 

Step-04) Observe until end of turning.

WOL

End of course

WP

Step-05) If overshoot, undershoot against course is found, adjust “Forwarding 

Distance” on AP CDU ([4-5 Forwarding distance] screen)

←FD→←FD→
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Straight leg

WOL

End of course

WP

Straight leg

WOL

End of course

WP

Straight leg

WOL

End of course

WP

3.2. “Forwarding Distance”

#1

#2 FD→Larger

FD→Smaller

⚫ How to adjust

←FD→

←FD→

←FD→

*One draft mode only during sea trial
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ITEM-6: TCS ADJUSTMENT at Sea Trial

⚫ Check & Adjust points

1. Interface Check: Hardware/Software 

2. On-board adjustment

1. XTE compensation: “Kd”

2. “Forwarding Distance”

3. Drift compensation: “Sway time”
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*Software ver. “Bxx” or higher

⚫ Parameter Adjustment

3.3. Drift compensation: “Sway time”
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3.3. Drift compensation: “Sway time”

Straight leg

WOL

End of course

WP

⚫ When to adjust??

JRC ECDIS 

only

・・・This is the parameter to offset the extra “DRIFT compensation” generated during the 

turning.

➢ Adjust this value when the vessel suddenly come inside or go outside toward the course 

during the turn.

←FD→

VRM on ECDIS

Initial value: “Disable”
(Setting range: 1 to 120)
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STEP-7: Fill in “Installation certificate”
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STEP-7: Installation Certificate

◆Send to YDK attaching with commissioning report.
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STEP-8: BACK-UP & COPY rigging data  
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STEP-8: Backup & Copy Rigging data

HomeBack

4- 9- 9 Backup/ Rest ore

Last  updat e( UTC)Backup No.

Ri ggi ng

Fact ory

Backup ***

2014- 12- 12

16: 00: 00
Rest ore

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng

Rest ore

Backup

◆ After the commissioning  & sea trial 

is finished, please save newest 

settings as Rigging on this screen.

HomeBack

4- 9- 9 Backup/ Rest ore

Rest ore

Cont rol  Mode

St eeri ng Mode

: Adapt i ve

: AUTO

HDG Source : GYRO

Operat i on

Loadi ng

: Economy

: Ful l

Turn Mode : P- D RUDD LI M 10ﾟ

Speed( SDME) : STW 12. 5kn

HDG DEV : - >  2. 3°

ROT : <-  10. 0 /゚ mi n

Rudder : Order    <- 10. 0ﾟ

: Feedback <-  8. 0ﾟ

278. 4ﾟSet  Headi ng

280. 7ﾟHeadi ng
Are you sure want  t o rest ore f rom "Ri ggi ng"?

Yes,  Rest ore.

No

Backup Restore

⚫ [4-9-9 Backup/Restore]
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END

Thank you for your kind attention!
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