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YOKOGAWA

AUTOPILOT
BNAAC

Batch Noise Adaptive Autopilot Controller

PT500 Series UPGRADE

Er:_mﬂ__._ S NS

N 7———--%..;;5!;11&@5'\;

Yokogawa Denshikiki Co., Ltd.

Bulletin 80B22MO1E
1st Edition
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AUTOPILOT ‘BNAAC”

BNAAC IS THE NEW FUEL SAVE TYPE AUTOPILOT INTRODUGED THE LATEST
MODERN CONTROL THEORY.

FEATURES

@ Easy Settlement of the Ship’ s Basic Model

€ Automatic Update of the Ship’ s Disturbance Model

@ Improvement of Rudder Controllability by Detection of Dlsturbance

€ Automatic Setting of Rudder Control Gain Optimally

@ “Improvement of Fuel Cost” as Result of the Above—Mentioned Features

BNAAC BLOCK DIAGRAM

Set [ ; Bl )
Course Update of Ship s Model

Disturbance Model

+ Deviation ¥ Current
e >9— *[ Model Identifier ]~ >[ Sh|p ST ]

o = 8 <_ 7 The misali between basic Combinati
j Basic Model | model a real ship is extracted. )' e :
O 1 W 1 i N e e e i Ut o s e e e e e e e e e e i e i |
% & Ship’ s Basic Model : ! 4
L . Mode I 7
0°g£adg§ed _ Optimal Performance Index  [<5ioat l
: Rudder Calculator Gain Gain Computer  |€—————— !
IﬁEgLE_ é_ — |Commanded Rudder & + Update of Optimal Gain g

Ship’ s :Speed %

Steering
Gear ] [ GyroCompass ] SDME >\

Wind/ Wave

€ Red arrow shows normal autopilot control loop. (Feedback Loop)
@ Ship’ s Basic Model
This model estimates ship’ s deviation based on the rudder input.
€ Model Identifier (Disturbance Model)
This model estimates disturbance around the ship.
€ Current Ship’ s Model
This model is update Ship’ s character and disturbance.
@ Performance Index and Gain Computer
This function calculates optimal rudder gain by current ship’ s model.
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| TEST RESULT OF CONTROLLABILITY

Deviation BNAAG
— PT500A
40 80
3.0 70
20 h 60
1.0 50
'E 0.0 40 'Erl
%—2.0 l 20 §
3 -30 1.0 e
m -40 Y = 00 o
-5.0 i 1 1 -1.0
-6.0 1 =20
-10 =30
-8.0 -40
0 600 1,200 1,800 2400 3,000 3,600
Time[s]
Rudder Angle —BNAAC
| — PT500A
120 240
9.0 210
6.0 18.0
30 15.0
= 00 120 5
2 -30 90 3
g -6.0 6.0 §
p=d _90 3.0 E
D 120 o0 o
-15.0 -3.0
-180 ] = 1 e I -6.0
-210 LB | ==t II | L L BLE -9.0
-240 -12.0
0 600 1,200 1,800 2,400 3,000 3,600
Time[s]
Ship's Speed —BNAAL
— PT500A
16.34 16.34
wse I [T 111 OO
— 16.30 l[l I n 16.30 —
) <
< 1628 JIII'IJ 1628 3
- T [
16.26 16.26
16.24 16.24
]
16.22 16.22
0 600 1,200 1,800 2,400 3,000 3,600
Time[s]
a5 Improvement Rate[%]
Ship s Type Draught Rudder Angle Deviation Ship” s Speed | Fuel Conpumption
VLCC Full 60.89 -1.08 0.203 0.61

€ BNAAC has achieved course keeping equal with PT500A by an amount

of the steer which is 60% less.

@ ship’ s speed was improved by BNAAC. As a result, fuel consumption

was reduced compared with PT500A.
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,
- )
@ Container Vessel (6,200TEU) and Cape Size Bulk Carrier (Example)
Average Average
Sea State ;
Container [%] | 180 BC [%]
2 0.85 0.71
3 1.11 0.93
4 1.76 1.31
5 = 0.52
TOTAL 1.12 0.93
€ Upgrading time will be only about 2hours, and can be upgraded on
berthing under cargo handling, without sea trial.
& PT500D AutoPilot also can be upgrade to BNAAC by exchanging Auto
Steering Unit.
4 ™
aa. Open Pilot Stand of PT500A. The Auto Steering Unit will be appeared.
Auto Steering Unit
-
T~ OPEN .
— =
bb. Remove the AUTO CPU and [/0(1) PCB for PT500A
inside of the Auto Steering Unit. Two PCB for
1/0{1) PCB for PT500A PTSOOA
i s REMOVE
cc. Exchange the AUTO CPU and 1/0(1) PCB for BNAAG
instead of the 1/0(1) PCB for PT500A. [T — Two PCB for
1/0(1) PCB for BNAAC BNAAC J
dd. Restore Pilot Stand. EXCHANGE
ee. BNAAC will work normally after setting parameters.
\ J
Lk ,

YOKOGAWA

Yokogawa Denshikiki Co, Ltd.

URL : http://www.yokogawa.com/ydk/

Please read the manual
before using this product

& Caution:

Marine Equipment Business Division
Address: Minami Shinjuku Hoshino Bldg.

5-23-13 Sendagaya, Shibuya—ku, Tokyo, 151-0051 JAPAN

International Sales Dept. Phone: (81) 3-3225-5383

Service Dept.
Domestic Sales Dept.

Osaka Branch
Imabari Branch
Fukuoka Branch

Phone: (81) 3-3225-5392
Phone: (81) 3-3225-5382

Phone: (81) 6-6345-8566
Phone: (81) 898-22-4559
Phone: (81) 92-272-0954

FAX: (81) 3-3225-5316
FAX: (81) 3-3225-5316
FAX: (81) 3-3225-5316

FAX: (81) 6-6345-8567
FAX: (81) 898-33-2005
FAX: (81) 92-272-0955

Represented by:

1
1
1

Subject to alteration due to technical developments without notice
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YOKOGAWA
E-COurse

T Pilot 009
E-0—2 |2
INAOv ks MPH219

MORE FUEL SAVING !!

I EF IR TAL
Yokogawa Denshikiki Co.,Ltd.

Bulletin 80B22H01
1st Edition
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FEATURES

€ E-COurse Pilot measures XTD (Cross Track Distance) generated by
the sea current or wind, produces a virtual course line, and controls

the vessel to follow on that line.

€ E-COurse Pilot reduces a "stray" off from the track, and helps the

vessel to arrive the destination with shorter track distance.

€ Compared to TCS, rudder to steer is kept small and infrequent. This
contributes to fuel saving effect. By combination with BNAAC control,

further powerful synergistic effect can be expected.

& Virtual course line is set automatically by "POWER ON". No need of

complicated operations!

€ E-COurse Pilot is "ADD-ON" feature to the existing PT500 model.

o3

B A% - BRICE3@Rhz5HlL. REI—RXF 1 LICHIE

A—A74 2 LORHBICEMZRMEZEL . HRiHGEH

B EERDBEAEMAD I EHATE, EHERETEHNMAEIERTHE

W RA/SAERTCSE WA L< kY, BIRXEICHE
Aewl# ZBNAACTITA IS, E5ICHA/HAEIERY

B |HEONT. O—-AS51EHUEET 5., ERLEREIFE
W7RAE21470EDH. BEOF—bR1OY bAERATTEE

SYSTEM DIAGRAMIY A T L %1

YOKOGAWA 4

ONIOFF DIMMER
MENU
SELECT

It can be installed onto
pilot stand and bridge console.

NAAY bRZE, 2= AD
7 R HeThE

Autopilot

. il FAG = PA

A Power/&@ilR (24 [VDC])

Heading, STW/RAE 56, ¥4 KR

Set Heading/E8%E 5 {i

COG, SOG/atitbetik. ARE

IEC 61162-1 (GGA, VTG)

GPS
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CONTROL METHOD| )

: Heading Control System
ANTA2 AV A— )L RT LG —k 1 OvE)

Current

i

©= Heading Changing by the Crew A =~
MRBICKABREAMER )

e N e

% G

=
Max. Cross Track Distance <7

—— : Planned Tracking Course/ iR 7E #1 2%
—> Log/HKRIRL @3
——p : Current/BFIRIMIL
— OG/MHATRIL /

= : Actual Tracking Course/fifl & Without Heading Changing E——&

BEAHEFLGL

@ Controlling of the vessel's heading through the water
2% HCS controls the vessel's heading through the water. So, drift by current or wind is not controllable.

% To compensate the “stray” and to keep the vessel on track, repeated manual adjustment of the heading
shall become necessary. This results in a longer rhumb line.

¥ This also means an increased workload to the ship's crew, because the crew needs keep checking the
vessel's position, and adjusting the heading, as may be required.

2 Drift by the current/wind is not controlled.

2% Loss of track is increased by several times heading changing.

2 The workload of crew is increased by several times position checking and heading changing.

& BOME T (MK %M

¥ B - ARICEIMBhETEH@L &0

¥ A—AF1NSNTHEBEZRYEBLITOLD, MBAXIFREL. MEHIEZD
¥ RERERAUOEEABETON. MBLOAFHIERS

E-COurse Pilot

Current

i

|+ -t e i = e s

™~ Max. Cross Track Distance

Speed Keeping by Small Rudder Angle \} %
INESR = B \

Automatic Heading Changing by ECOP
ECOPIZkAHEAMBEIEE

F¥

Controlling of the vessel on the planned course line

3 E-COurse Pilot minimizes a stray off from the track, by generating a virtual course, and keeping the vessel
to follow on that line.

% Unlike HCS, repeated manual adjustment of heading is not required.

¥ Compared to TCS, which requires a precise control, E-COurse Pilot realizes fuel-saving, by simply keeping
the vessel on the course by small/infrequent rudder to steer. Operations are as simple as just power on!

¥ The vessel can expect further powerful synergistic effect by using E-COurse Pilot and BNAAC, together.

E: = » =

b3 ﬁ)‘iluﬁﬂﬂﬂtiﬂiﬂﬁﬁb LB IR % B/MRIC

¥ A—=AZ1H50FTNICHT S, BRLAUEENRE

X TCSOLOCMEBLHEBIELY. BROORKA - 8WET. 2I-A571AEIH
% ECDIS ETOMERE EIZAET, EiROND A T tithisl i % BAsa

¥ BNAACEDHEBE TE O L3 E T Rt & RiE
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ACTUAL VESSEL TESTRESULT

Vessel Track Comparison

Loss of Track

= Heading Control System =———E-COurse Pilot |

fi B 4R 5%
— e

0.2
0.15
0.1
0.05

XTD[nm]

-0.05
=01
-0.15
-0.2

Current

iR

Current

B

=0.25

6 8 10

12 14 16

Forwarding Distance[nm]

€ On actual vessel test, ab. 1% of fuel consumption saving was

achieved.

€ More fuel saving is expected by combination with BNAAC.

B ERERICEVT, HIXOREERBRIRURABEBEINEL L.
B BNAACEDHBEICEY, SSLIMEHRBIBURSHUET,

OUTLINES/5H2

”
- 96 . 53
o . PANEL GUT
= ; 4-M5 x 0.8
A E-COurse Pilot YOKOGAWA 4 E 3 e \ @__T ' = &
—— T b
3 5 9 q o : , | ;4*013 l
CTS " CpERATION ON | HOLE © l wl
2 | HTS ?55.7 I GIOGTDDIIAE 3 i o0 ! 3 8
ON/OFF OIMMER = | = 86 |l =
OO =] | |
. Cap ] _FL = ‘ LT ______ v 4 v
20
L. k==l 4- ¢ 6HOLE
MASS : ab. 0.5[kg] 166)
Na J

YOKOGAWA

Yokogawa Denshikiki Co, Ltd.

URL : http://www.yokogawa.com/ydk/

& Caution:

Please read the manual
before using this product

Marine Equipment Business Division
Address: Minami Shinjuku Hoshino Bldg.
5-23-13 Sendagaya, Shibuya-ku, Tokyo, 151-0051 JAPAN

International Sales Dept. Phone:
Service Dept.
Domestic Sales Dept.

Osaka Branch
Imabari Branch
Fukuoka Branch

(81
Phone: (81
Phone: (81

Phone: (
Phone: (

8
8
8
8
8
Phone: (8

1
1
1

3-3225-5383
3-3225-5392
3-3225-5382

)
)
)
) 6-6345-8566
) 898-22-4559
) 92-272-0954

FAX: (31) 3-3225-5316
FAX: (81) 3-3225-5316
FAX: (81) 3-3225-5316
FAX (81) 6-6345-8567

AX: (81) 898-33-2005
FAX 81)9

81
81
81) 92-272-0955

e S S

_ Represented by:

Subject to alteration due to technical developments without notice
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YOKOGAWA

Paper-less
Course Recorder og
N=1S—L '¢
J—ALd—42 MDR290

AR PSIE S

18T E T SRR TN B4
Yokogawa Denshikiki Co, Ltd.

Bulletin 80B12R01
1st Edition
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FEATURES

€ Paper-less Course Recorder records heading/rudder
history without chart and recording pens.

* Running cost and maintenance work will be minimized with no chart
and recording pens.

* Easy to confirm heading/rudder history on LCD.

* It is available to record notes with touch pen (accessory).

* Heading/rudder history can be recorded on SD memory card.

* Past history is available with spare SD cards (option).

€ This recorder can be replaced from existing course
recorder.

* Conventional model (MKR101A/MKR181A) are not discontinued
products. =

NO CHART, NO PENS, REDUCED COST !!
LCD & WRITABLE PANEL !!!

Fr—bRE, AAE, QXA PMHIR M
LCOEEADFEE /IRIFAHAIHE !

BA—N—LRXRO-ALO-4F. GBRFREEANZHW

T, FHUERADEBEZ XEINRRLET,

O BRKEBRAANVEAWVT. AVFFVAESYZVIARME
BN R B EHTTHE.

O LCOMEMAIc LY. HEMBAOREIEIES,

O HEBOEZY FAVICEY., FEX ATHERETE (7o),

O HBHIEMBNERICIE. SDAXEYH— KEEA (F—2 LEB%E
5. T2V ERVT. BSICEIRITEE,

O AARTFSDAEVH—K (A7¥av)ickl). BEOBELHERE - B
BT HE,

B IRESFECOI—-—ALI-4H50IREKTTHE,
O #EFEF I (MKR101A/MKR181A) & fi#55.
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SYSTEM DIAGRAMIY A T LR AR

Autopilot
A— by b

Gyrocompass
e 1= PEAYS

MDR290

Paper-less Course Recorder

- J
Heading Signal/5{i{E& Rudder Signal (Dual Channel)
IEC 61162-1/2 RAEES (Fa7MFrr2N)
HRC or HDT or THS IEC 61162-1
4,800 or 38,400[bps] RSA ; 4,800[bps]
EBE[Gion] Power/EBiR
GPS (AT as) ToTTTTTmTmommees ) 100~240[VAC] 50/60[Hz]
5 8 Time and Position Signal ! or 24[VDC] (Option)
Bzl - (IEES
IEC 61162-1
ZDA or ZDA/GGA
No time adjustment is needed by connection with GPS.
i 4,200[bpe] GPS & DIEEIC & U SAIEERE )

PART NAMESI% B4 5

7 Inches LCD
> 74 > FLCD

Operation Switch
’BERLYF

SD Card Slot
SDA—KAOY b

Power Switch
CERBALYF

Touch Pen Slot
29 FARPBR
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BASIC DISPLAYIEAEIH

Single Channel (Heading only) Dual Channel (Heading and Rudder)
VTNV F v RN (D) TaFPhF vl (A - RE)
T"‘ T e =T - ; 35 I T

pERs! i o R mAR R i | i
et Quadrant/&llﬂ % i ”(__I_.,Quadrant/gm..é..s ........ . % A
| Headmg/)‘i{_l_ [ 3y Headmg/)’i{j‘%; i 4 =
o = i 5 s
e e e
| IE3 | X
3 »  RUDDER S02. 12 (i GPS 1) UTeC 2014/02/18 14:56:38 )

COURSE 076.95 RUDDER S02. 12 (i GPS 1) uUTc 2014/02/18 14:

OUTLINES(for New Bmldlng Vessel)
HNEER (FhEfRMLT)

\
) i 100.2 ’ PANEL CUT
(€ e |
|
: - \
i 1 1
. |
| | |
| gy | !
| : |
] |
i
— i~ "]
@ ) ==
MASS : 3.0[kg]
. J

@ Outlines of PCR for operating vessels is quite a same as
conventional model MKR101A and MKR181A.

B MMM PCROSMEZIE. HERBE (MKR101A% & UMKR181A)
r2<FALTY.

YOKOG AWA Yokogawa Denshikiki Co, Ltd. & S EL?2§2 ;:;dg ti:;:ﬂ::::& 3

URL : http://www.yokogawa.com/ydk/

e et sss

Marine Equipment Business Division
Address: Minami Shinjuku Hoshino Bldg. . | Represented by:
5-23-13 Sendagaya, Shibuya—ku, Tokyo, 151-0051 JAPAN

International Sales Dept. Phone: (81) 3-3225-5383 FAX: (81) 3-3225-5316
Service Dept. Phone: (81) 3-3225-5392 FAX: (81) 3-3225-5316
Domestic Sales Dept. Phone: (81) 3-3225-5382 FAX: (81) 3-3225-5316
Osaka Branch Phone: (81) 6-6345-8566 FAX: (81) 6-6345-8567
Imabari Branch Phone: (81) 898-22-4559 FAX: (81) 898-33-2005
Fukuoka Branch Phone: (81) 92-272-0954 FAX: (81) 92-272-0955 ]
Subject to alteration due to technical developments without notice Mar., 2014 (YDK)
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	１１．航海用機器関係
	(1) Sバンド固体化レーダー装置　（日本無線㈱）
	(2) 省エネ型オートパイロットBNAAC　（横河電子機器㈱）
	(3) 対地型省エネ型オートパイロットE-Course Pilot　（横河電子機器㈱）
	(4) ペーパーレスコースレコーダー　（横河電子機器㈱）
	(5) リモートメンテナンスシステム　（日本無線㈱）
	(6) 最適航海計画支援システム　（(一財)日本気象協会）


