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51 F)
Martin Stopford, Shipping’s Next Techno-Economic Great Wave, Tokyo, Dec 2015

(http://www.jpmac.or.jp/forum/pdf/106_1.pdf)
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https//www.mckinsey.com/ind ustries/metals-and- mining/our- insights/how-digital- innovation-can-%20 imp rove- mining-productivity
© Copyrig U
MTI Co., Ltd.



https://www.mckinsey.com/industries/metals-and-mining/our-insights/how-digital-innovation-can-%20improve-mining-productivity

T ——————
BECHTD |
“MfEZEHFNT "TII5AME—>3 2008
~HRUBFREDT SIS —>3 Oh 5 DHiHE~

1. JU—BMARL—232RON—TY

aan‘éms% . §¥.’§Hiﬂiﬁ KDBV\EERE
2. BRBANL—I3Y
3. #ERH
e ARL—3 3>, N\—R
mé,gagu T l%ﬁgygﬁ DLEEEDER

4. ffA - RS X5 LADBEME

5. UPIWAIALL - INTA-IX>R
EZHUD L FREHE

© Copyright 2017

6 MTI Co., Ltd.




T ——————
RROMAR

1. 29514/t —>3>

2. EvOF7—4

3. THIWWYA o ~EBiEEEEZEH & UT
4. BENMEIAT\DELFEEIRER D #H A

5. £&&

© Copyright 2017
MTI Co., Ltd.




l Monohakobi

Tachnology Institute

BECHITAEYIFT—4

—
NYK GROUP

BEICHITBIEYIFT—HDH

fnigr—%~
« Automatically collected data (IoT)
 Noon report

8T —4

« Automatically collected data (IoT)
 Manual report data
 Maintenance data/ trouble data

AIS data
» Satellite AIS / shore AIS (IoT)

SKRT—4
 Forecast/ past records

« Anemometer/ wave
measurement (IoT)

ESRRAF—4
e Commercial data
« Market data
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Considered forces and moments

1. Resistance in still water
2. Hydrodynamic forces and moments
3. Propeller thrust
4.  Rudder forces and moment
5. Wind resistance
6. Added resistance in short crested irregular
waves
Fm \ N X = X,05) + Xp(B) + A=0X, (N V) + Xy (BD)
s T ——T > e, +X,V,.7,)- Ry Vs, B H,T,0)
.y Y=Y,(B)+Yx(B,0)+Y,(V,.7,) (28)
Filmine N=N,(B)+Nz(B,6)+N,(¥,,7,) (29)

yr

51A) M. Tsujimoto, et.al,: Development of a Calculation Method for Fuel Consumption of Ships in Actual Seas With Performance
Evaluation, ASME 2013 32nd International Conference on Ocean, Offshore and Arctic Engineering(OMAE),2013
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fil) Lloyds Register®B&{bL ~NJL(Automation Level) AL1~AL6

==
NYK GROUP

ALO --- BEMEIRL
AL1 - fig EOEER
EiE

AL2 - EENSDE

BRE IR
AL3 --- A7 O7+
* Manual - no * On-ship ¢ On and off- s ‘Active’ * Human on * Fully o Fully j (CF 7_3_5 § @J'ﬂﬁ
autonomous decision ship human in the loop - autonomous autonomous AL4 - AODIEE|(LES
function support decision the loop operator/ (& rarely (& with no
support supervisory supervised) supervision) I BEIE

ALS5, 6 --- B#1L

ﬁ%ﬂﬁi S AT LDY
PropuIS|on and Steermg 51F) Lloyds Register, “Current and Emerging Cyber Risks
° Power generatlon management and dlstrlbutlon facing Maritime Industries”, European Maritime Cyber

Risk Management Conference, London, June 2017

« Navigation and communication

e Ventilation & chilled water

« Cargo and ballast management

« Fuel, lubrication & other ancillaries

« Fire fighting and emergency systems

SERBIMEN. HESATLABEDAA—>, SXTLABOEEE - BEMEEAMILNIL
DESEZH T, BEENCRIEAZED SNDDT. - —(CEO>TRIFTANZEL.
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57 ¥1dDCyber enabled ship

~Lloyd’s RegisterzasiE~

o M EDIRFLBIC, ENSDxIE - BENME - BEMEHIWED.

&SP Hanjin Heavy Industry
BiEtF: 20174
(L AULU—-X201755A8)

518) http://www.lIr.org/en/news-and-
insight/news/first-ships-in-the-world-to-
be-certified-cyber-safe-delivered.aspx

Navigation, cargo and machinery systems

« AL2 ‘systems provide on and off-ship decision support for operators’
EMNSDEZFITICKDEYR— K

Air Handling Unit
« AL3 ‘systems that operate autonomously, but with an active human ‘in-the-loop”

EARN(C(XEEEL - EIIARROBEIER T, /S A—-F—-(CDODWTEBHEH
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HIL testing
Control signals ‘!r Simulated ! |
#_ actuators |
Control ) Simulated - 1 ,  Simulated :
=| measurements | [ =~ dynamics
system {maasurements { “Sraisiad I | dy :
| sensors_ ' . _ !
Ol J

5|FA) DNV-GL Marine Cybernetics Advisory

https://www.dnvgl.com/services/hil-testing-concept-explanation--83385

M T (E. ACPS (Automatic Cyber Physical Systems)DiFX & RiEX T. 2S5 UIEY T D7Dk
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CYBER SECURITY ONBOARD SHIPS -2

« IMO, MSC (98) - Cyber risk management
onboard ships should be included in SMS as of 1
Jan 2012 (Jun 2017)

« BIMCO - the guidelines on cyber security
onboard ships (Feb 2016)

« DNV-GL, LR, ABS - Recommended practice or
notation of cyber security onboard ships (2016)

« IEC 61162-460 - Safety and security on IEC

THE GUIDELINES ON BEDTFICHBIFBIVAI\—tF1 VT ICEATRIHAL R
15

L A 61162-450
. S s o &N « IACS - Cyber systems panel
e R K e, s — R A ) —tFI VT ([CETBIHA RSA>E
@ = o a « NIST Framework and 800 series - computer

security policies, procedures and guidelines

- IS0 27001 - ISMS: Information Security
5189) BIMCO BIMCO, Feb 2016 Management System

https://www.bimco.org/products/publications/free/cyber-security
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° ‘()7_'0 L—FY R - AXRL—>23> » Integrated operatorand
« PPTO (A, JOtX, i1, #8#%) DR KIS X vendor centers
. MA-PE. (DEERSEN. BEMLEUTDIEH * Automated processes
. 0T, EwI5—505ER » Digital services and 24/7

operations

o FIHIEDOFEMAT. W—IkFE. ESRRAEH
o FflT. AFTRAREDY T hO 3L W—IUE

- EBTDER « Integrated onshore and offshore

- EFRER processes and centers
« Continuous onshore support Example) from O&G offshore
51F3)
» http://www.iocenter.no/system/files/sites/default/files/I0_Conf
« Traditional practice erence/I014/Presentations/P5_Heitmann%20Hansen. pdf
» Periodic onshore support « T. Rosendahl and V. Hepso, Integrated Operations in the Qil and

Gas Industry: Sustainability and Capability Development 1st
Edition, IGI Global, 2012
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