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Digitalization in Shipping (szcsrz724)010)

1. Use assets more efficiently ... ;. e,

— Automate ship operations & navigation (frDEfLHLEDEENE)

— Manage ship/shore personnel into a single more productive team (/i)

— Integrate fleet systems to improve asset performance (ic~7J— =25 A)

— Use big data to find ways to improve performance & reduce accidents
(EvIF7—FFRICKD/INT A - > AelE & SEHHIR)

— Inform management on how the business is performing (=~ niEikitA)

2. Produce regulatory information digitally ¢2a5dicos — o =4)L4E)

3. Develop global through transport system
(DO~ ULICH— ENTZEES R 1)

Reference)

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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loT (Internet of Things)

Operation Technology (OT) Information Technology (IT)
(I 4iT) (1BERIEHT)
Automation
PLC* Serial, Serial Bus IP connected IP/Ethernet

Computer

Ser%al Bus, Analog (loT gateway)

Machinery

* PLC: Programmable Logic Controller

“Operation Technology (OT)” and “Information Technology (IT)” are to be bridged via loT gateway.

The era of “transparency” where user can access field data.

(OT(HUAEM=AMT) EIT(IBERIRAM) )N IoTH ' — I T A Z T U T DN D, [oTICKDBAM"DIFK(C. 1—H—(FRIBDFT—5
(LT OTCAHEDKLDICIRD)
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e
Big data in shipping scsuze005 2

For operational efficiency, safety operation and business decision support
(ARL =232 (CHT2EE,. 2% ESRAOBBARAESZIE)

Examples of Big data in shipping
(BEICHITBDEVIFT—5DH)

Voyage data (/iE5 —7%)

e  Automatically collected data (loT)
* Noon report

Machinery data (1> —%)

e  Automatically collected data (loT)
*  Manual report data

* Maintenance data / trouble data

AlSdata (AIST—%)
*  Satellite AIS / shore AIS (loT)

Weather data (557 —%)
*  Forecast / past records

e  Anemometer / wave measurement
(loT)

Business data (C> A7 —%)

e Commercial data
. Market data
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loT for Ship Equipment & Machineries
(M FIHER (31T B IoT)

Target (E19)

* Prevent unpredicted downtime (FHIEHRY DDA LADIIL)
 Reduce maintenance cost  (*~7 7 ATARDHIE)

e Energy efficiency in operation =~ (/7= I AEORL)

Measure

e Condition monitoring (A1)

e Bigdataanalysis (Evo5—591)

* Support service engineer(J—-cxT>>=7

e Intelligent machinery (i#fosngEEt)
— Self diagnostics (EcZH)

Working style will be changed
(HEDOHSEHEDDS)
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Digital Twin =zs1vr>)
Capture real world by 10T, compute & simulate with vast computing power in

digital, and solve & optimize real world problems

(REDHREIOTTIEX, I E1—5—DEENRHBHENEZEDT, TSHIDHRTIHEPS
Salb—>3>%&iT0\. TOBRZHAROUFICELU T, FERRT D)

Cyber

(Product (Engineering
! model,

Plant...) Problem solving simulation
Optimization

Physical

Reference)
1. http://www.gereports.com/post/119300678660/wind-in-the-cloud-how-the-digital-wind-farm-will/

2. Michael Grieves, Virtually Perfect: Driving Innovative and Lean Products through Product Lifecycle Management (English Edition), 2012
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Before loT: (1oTws0)
Design knowledge, simulations and tools have been

used for design and production
(REH®. SSaL—>3>. Y—IUI3EE - BERRTER)

CAD, CAE CAM

e Designers consider life cycle values of products only at design
stage (FETEEEROSA ITYAUIUMMEZHE I CER)

— Manufacturability, usability, maintainability, disposability ...
(EDPT =, FLVPTE, AFFRALPTE, BELPT D)
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Era of IoT: (1ot
Design knowledge, simulations and tools are now

demanded through life cycle of products
nﬂn-l-;unﬁ\ S=ab—>3>. Y=L EmDOSA jﬂ-’fa)bELb-CM‘E)

CAD, CAE

Engineering knowledge

e Designers can access actual products via loT data
(G5t E (XEBEDOERICIoTT—5Z N U T/ I XAEE(C)
— New services in operation (A7\L—=3 2 EITOH LT —EX)
— Feedback to new design  (FiEatA DT 1 — ) Nw )
. Engmeerlr;rg knowledfe become more available in oéeeration
~RL

AR —=>3 /Tnﬂu-l-%ungt%*uﬁﬁt 53:5(:)
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Utilizing Big data in Shipping

Identifying the right issues are the most important

(BEICHITDEYIFT—HDIER)
(ELVSREDHENREE)

Identified issues (FREDFFIE)

Optimum operation
(EfndaiEit)

- Fuel saving
- Reasonably minimized margin

Support business decision

(ESRADEBREXIE)

- Tactical ship/fleet allocation

Safe operation
(ZEfin)

Big data (EvJ5—%)

loT Data
(IoT =—%4)

Report data
(LR— bk 7—75)

AlS data
(AIS—74)

Weather data

(E&F—5)

~

Analysis (F#frziin)

Engineering knowledge
(T>>=77 U J505H#)

j/f

- SIMSF - SEF ML

Data analytics & IT
(=D & [BHrELAM)

B R ——

( A ful d Operation data Technical data Market data Commercial data \
ny usetuldata  [ic —s525s) (B> — ) (R—v hF—%) (A= ILF—%)
. o Schedule Performance Bunker cost Contract
(ﬁKéT__/;(at e Route Sea trial Hiring cost Fleet plan
'fEJ_C:E)'f%j) CB/HB Particular Market Owner info.
\ o AlIS Paint )
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Utilizing Big data in manufacturer’s services

(A—H— - B—EXRICBIFTBEYVIFT—5ER)
|dentify right issues (FREDFE) Big data (Ev 7 —%) Analysis (73#ii)
. .. loT Data Engineering knowledge
Trouble( Is\h;%t‘;rlli/g I!Ial\c)hlnerles (IoT 5—5) (TSS=7U > D5

*Quick trouble shooting

-|  SIMSF -9 SEF IR

Service Data /
Machinery maintenance support (U—EX 7—%) x i

(RSFHR— )

Maintenance

*Condition-based Maintenance Record Data analytics & IT
STAZIRE4S o .
(FREMBIREDER) (F— D & TEIRIIH)
Feedback to New Design Trouble DB
(FEETA\D T 1 — )\ ) (k=2)LDB)
—
4 . . . )
Operation Data Product Spec. Ship info. Owner info.
(ARL—23>7F7—%) (BRT—%) (RafaEER) (M 1EHR)
Any UserI data J Voyage schedule . Trial data . Builder Owner
. Calling ports o Machine spec . Ship type .
(4%2_57_—@(3: . Dry Dock info. . Material info . Spec . ;’rrfnsactlon :
CINQ E'fﬁi) . Software version . Year Built P managemen )

\_

J SMEn Japan Ship Machinery and Equipment Association



loT and Big data application areas
(IoT. EVIF—5DERTY )

(=) (H&%8E) (€1))
 Safety operation (ZZ=:&fi)

. * Condition monitoring & maintenance (fRsF. 1RREE2HN)
Technical : . : 4 T
e Environmental regulation compliance (R#IXIIE)
Ship owner management

RN e Hull & propeller cleaning (fintk - RS OU—-—27)
BiiRR—A> b X
() (3 ) * Retrofit & modification (20&. L ~hOZT 1w k)

New building (#Ti&f8) « Design optimization (&Et&E(L)

e Energy saving operation (8TE)

Operation e Safe operation (Z%iEfin)
shi (AXL—232) e Schedule management (RT3 —ILYR—A> )
ip operator a
GEAE) e Fleet allocation (7Y — hEcia)
Fleet planning * Service planning (J—EXGtH)
(7 J— |\E'|'-|E|) ° Chartering (U— CXET@)
In-service ship (FkfiifiR) e Ship performance analysis (MEREREHT)
Shipyard . ' imizati ETERIELL
(gﬂﬁﬁﬁ) New building (FTift) Design optimization (F%sT&E=iEAL)

e Automation (E&t)

Manufacture *—7—)Maintenance (#85F)  « Condition-based maintenance & diagnostics
Other stakeholders in value chains, such as cargo owners, class societies and insurance companies, have also
interests in ship Big data. With appropriate data governance and business rules, loT data will be widely used.

farE. Mk, #RE. \U1—FI1—-—>DRFT—ORIY—6EYIF—5F(CEALZERD
JSME" Japan Ship Machinery and Equipment Association C\\3. BURT—HH/\F 2R EEZRIL—)LDEEAEDE, T—FERMNEN D
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Open platform for maritime industry
(BEERDZOHDA—T>TSY RITA—L)

loT Open platform Application / services
—_— .-
(Industry standard) (Competition)
| | | | | | - L L | |
Ship r Shore
Data Center Service Provider User
/ \ Ve 4 N
I Data center Performance Ship I
LAN (operated by I monitoring operator
©
M/E I neutral body) g
8 Ship I
D § owner
/6 Software Asia S I Weather routing
agent -
Boiler broadband Z ) shi I
T/G... < ‘;’3 I N Management
] company
I data server | request ‘ Engine
VDR monitoring I
J Class Society
osor || N —1 :
g - E I
nergy .
ECDIS . — Data center Shipyard
H t
] | (Operated by - managemen
BMS icati neutral bod ]
Onboard application I y) § . I
Cargo I e Weather routing Europe g I Remote
crane ' Perfc_’rm,ance E maintenance Ship
motjntormg 3 equipment
e Engine = I J maker
I maintenance g
*  Plant operation v Marketing
optimization I and
Big data
(S I . J I .
analytics
] ] J [ [ [ ¥ [ ] i d
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Standardized shipboard data server
(RE SN —55—) (=)

- As-is
(IFAR)

Onboard system

VDR

Engine
Data Logger

-

Other Systems

Applications

Optimum
Trim

To-be

N

Performance
Monitoring

Engine
Monitoring

( Remote
L Maintenance

J
|
[ ]
|
|

Cabling and interfacing one by one )
JS'MEH Japan Ship Machinery and Equipment Association

( E }E g—qqﬂ%{g@() L Shore data center / Shore applications

Onboard system

Shipboard
Data
Server

Engine
Data Logger

-

Other Systems

Applications

( Optimum

L Trim

( Performance
L Monitoring

Weather
Routing

( Engine
L Monitoring

Remote
Maintenance

|
|
|
|
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What are the benefits of open platform ?
(A=T>T3FYRITA—=LDAVUY ME?)

v' Service providers can easily provide variable services to ship

owners, who can accumulate vast amount of ship operation data.
(B—EXREHE (. MENBELUDDIEKNIEMT —5Z. SHRSAETEHI DD
DY —EXZBBICRHTED)

v" Ship owners investment cost (CAPEX and OPEX) for onboard data
collection and using application services will be reduced by
sharing the data collecting platform )

(MEE. AZR—RF—FREE S/ TVT—2 3> —-EIFAICAITZIIX S
(CAPEX, OPEX)%Z. Hlifd D LN HED)

v' Shipyards and equipment manufactures can access their product

operation data through life-cycle and can provide new services
(EMFIP A — 1 —(F. BHORBENEERANTNDT—FICTSTAITADILZE LT
VOTCAEEDLD(TRD)
v' Ship owners can manage/control data transmission between ship

and shore
(faE (L. MPEEMBETXREINDT —FEEIR - O rO—JILHEERDLS(TRDB)

v' Standardized format and protocol will enhance more loT

application services development
(IA—=<wv b - TJORIJLORERCKD, ZNECHIETD 7T IT—>2325—-EX
DHEENEZ(C/3D)
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Smart Ship Application Platform (SSAP) Project

SSAP Project (pec 2012 - Mar 2015)
(AN—BMFES—>23 >3 AT LAHRR)

e Participants (Zil&)
— Members: 27 organizations (*>/\— 27iHi&)
— Observers: 9 organizations (AT —){—  9fH#)

e Joint Industry Project (JIP) (s>t -v>42rU— - TJOSToR)
— JSMEA + ClassNK

e Achievements (7<)
— Design specification of shipboard data server
(e £ —5H—)\—DEAREEET)
— Implementation of shipboard data server and trials
(M E>—55—)\—DiEE S 177)L)
— Ship —shore open platform design for ship loT
(MaPEA—T > TSy T A —LDi%ET)

— Proposed 2 ISO NPs (ISO NP19847 /ISO NP19848)
(2DDFRISORR)
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e
Onboard trials in SSAP (2014)

(AYF ERTORMEER)
RORO Ferry Crude-Qil Tanker
SUNFLOWER SHIRETOKO SHINKYOKUTO MARU

J SMEn Japan Ship Machinery and Equipment Association



"~V
SSAP2 Project (Aug 2015 — Sep 2018)

(RAI— M FES—2 3> S AFLAMRRER)

kN
e Participants (Z1E) P TS
> )\— ‘ VaVA¥av,Y
— 38 members (X{/\ 38iHf#k) A W A
- 10 Observers (jjﬂ-_/ \— 10:%&%&) g: gs SMART SHIP APPLICATION PLATFORM

e Joint Industry Project (JIP) (21> k-2 2RU— - JOTTOH)
— JSMEA + ClassNK

e Actionitems (77U==2>2r7A7L)

1. Marketing & promotion of the open platform concept
(A=T 2TV S IA—=LDTT DY —TF 1 >7)

2. System design and prototyping of open platform
(A=T>TZy b ITA—-LDEFETETO NI ES D)

3. Standardization — ISO FDIS19847/FDIS19848
(ISOZEE{LEEN)

4.  Development of data catalogue
(—AFHFO0 DIEE

5. Public relations
(PRIEEN)

J SMEn Japan Ship Machinery and Equipment Association



T
Organization of SSAP2 Project

(S
Members: 38 organizations
Chair:

- Dr. Ando (MTI)
Chief secretary:

SSAP2 all members

Observers:10 organizations

- Mr. Morono (Terasaki Electric)

FHRT—RFESF—3

Steering
Committee
- Chair (X?‘TU \/0 | Sl g _)
- Chief secretary
- All leaders and sub-leaders

ASATFLAMERS  HEE)

: ISO |
| Correspondence !
I Team :

I (Working with JSTRA
I correspondence group)

Correspondence members:
- Mr. Morono (Terasaki Electric)
- Mr. Yamada (Uzushio Electric)
- Dr. Ando (MTI)

Marketing
Team

(R=TF4>2 - F—1)

System Design &
Prototyping
Team
(&5t - F—L)

Standardization
Team

(FEIETF— L)

Data Catalogue
Team

(—AHFO0F—L1L)

Leader:
- Dr. Ando (MTI)
Sub-Leader:
- Mr. Fujii (Diesel United)
- Dr. Hiekata (U. of Tokyo)

JSME" Japan Ship Machine

Leader:

- Mr. Moritani (ClassNK)
Sub-Leader:

- Mr. Nakano (JRCS)

- Mr. Ikeda (ClassNK)

Ship Data Center
(ClassNK)

(v I —451> 4 —(ClassNK))

Leader:
- Mr. Morono (Terasaki Electric)
Sub-Leader:
- Mr. Yamada (Uzushio Electric)
- Mr. Hara (Furuno Electric)

Leader:
- Mr. Fujii (Diesel United)

Sub-Leader:
- Mr. Miyake (Akishima Lab'(Mitsui))
- Mr. Shibata (MTI)
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Open platform for maritime industry
(BEERDZOHDA—T> TSy KT A—L)

loT Open platform Application / services
(Industry standard) (Competition)
r [ || | | | || -
Ship Shore
Data Center I 7 Service Provider User
I Data center Performance Ship
LAN (operated by monitoring gperaton
M/E neutral body) g I
§ Ship
@ owner
B/ Software Asia § I Weather routing
I agent s
Boiler B broadband S 0
/G Shipboard :i:::. R E I Management
q =
VDR A s monitoring
Radar .
I [ New ISO regarding Ship loT  (Ship [0TD/ZHDFTHIISO)
ECDIS o
[ * |ISO/FDIS19847 - Shipboard data servers to share field data on the sea
BIVIS onboardff yalc ey  Specifications of shipboard data server (/057 =50 —/ - DERIAR)
Cargo *  Weather routing
crane ’ ; e;i?{g:fnréce * ISO/FDIS19848 - Standard data for machinery and equipment part of ship
+ Engine e Specifications of dictionary and format (5%= &4 — 7w BOZRAR)
maintenance
Plant operation

optimization and
I Big data

analytics
e = I S '\——V——J— s
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"
Process for ISO (1SO FDIS 19847/19848)

(IS0 Ot X)
PW] 5014 s 2014.10 - ISO PWI 19847/19848 were
Preliminary work Item (Fi@ZFEIER) accepted as NP by ISO/TC8/5C6
-~ x
NP N\ ** 2016.1-2 NPs were accepted
New work item Proposal (FiZEFFIEEIRER) 2015
- X s 2016.5 - 2WDs were accepted
WD
Working Draft (fFERRE) % 2016.11 - 2CDs were accepted
o 2016
cD >
Committee Draft (B EAE) s %* 2017.9 - 2 DISs were accepted
- X P-member voting results
A — DIS 19847 11/12 (92%) approve
DIS P —  DIS 19848 12/12 (100%) approve
Draft International Standard  ([EPEAREE)
- Y2017 |2 . o
5 % 2018.5 — FDIS voting will start
Final Draft 15 (FASEIIRIER) € .
- % 2018.7 — ISO process will be completed
IS 2018 > This I1SO processes are supported by JSTRA
International Standard ([EPRARAE) v (ZKISO'fL/‘(g: (*i)ﬁ] WRFZ \]ﬁﬂj‘bbﬂ]ﬁ@i*ﬁ(;cﬁ NES

5N TCLET)

©2017 JSMEA 25
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Open platform for maritime industry
(BEERDZOHDA—T> TSy KT A—L)

loT Open platform Application / services
(Industry standard) (Competition)
I I S S S S . | [ I ﬂ | -
Ship r 4 Shore
Data Center Service Provider User L]
I Data center Performance ship |
LAN (operated by | monitoring Spetdin: L]
M/E neutral body) g
S Ship
D/G § 1 owner
/ Software S Weather routing
agent s
Boler broadband z o
G O <— 3 M . t
T/G... Onboard & I :Z;g:argjn
I data server _ Engine
VDR monitoring
Class Saciety
radar ||
Energy :
ECDIS . = . Data center Shipyard
— — — management
Mq — e - (operated by — ¢
BMS g — neutral bod = -
Onboard application N I y) = SRR
— o dm
Cargo *  Weather routing [ Europe A Remote
crane il Perfgrm;nce f'_i “ maintenance Ship
monitoring B = equipment
= * Engine I s W maker
maintenance o
2l + Plantoperation 2 i} Marketing M
optimization | | and
W I Big data B
analytics =
i [

[ B

L————— I s s TS e e .

J SME" Japan Ship Machinery and Equipment Association



O\ \

Internet of Ship (loS) open platform (1osA#—7>75y rox—5n)

Roles are defined and each player provides their expertise on the Internet of Ship(loS) platform. Data

governance and business rules had been built by 10S OP consortium under ShipDC.
(I0SA—=T>TS5Y R IA—ALTODEIT L —V—DEEDKEREN. ENICEDVWEH—EADET L —V—hS5RHEnD. 5—5
HINF R EESRZIL—IVCDNWTShipDCHEHT BI0S OPIA>Y—SF AlCKDTHEETNTWS. )

Solution
r
Platform User (SU)
User (PU) _ @
® S P Ship owner
Platf - Solution /
Ship owneﬁ PraC)v?(:l[g?’ Ship data center S
® Dat lecti | I Operator
- ata collection,
Operator Provider of storage, Application ,
P [)OVI der;IOt standardization service ®
RN Onco?laeztior? : and provision provider Ship management
equipment : : based on
Ship management an%l s%rvices Da??oﬁti%;?atrlon Io;hc_jata of @
ipDC
“ Crew

sources

o =
Operator I loS Open Platform I Data Buyer
I-’® NN

Shipyard, manufacturer, weather service, insurance etc.
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Use Case scenarios of ShipDC (shipDCERDI—A5—2)

— . 4 )
Shipping (EBE) Shipyard (i&fi) Manufacturer (#8F3) Class Society (fihfk)

Safety operation * In-service Remote condition » Utilization in class
Vessel performance monitoring inspection
performance analysis of Remote

. : . ) . Insurance (&%)
analysis delivered ships diagnostics )

. . ¢ New services

Fleet operation Feedback to new After service
optimization ship design support Regulatory use (#7EI])
Weather routing e Data reporting

J SME" Japan Ship Machinery and Equipment Association
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R&D examples of using ship loT data (ship 10T —5%iER L=R&DER)

- R&D of application services are in progress by industry collaboration-
(EROISKRICED, PTUS—>3>H—EXOMEMFEIEATS)

[

i Collision avoidance Wiy S s 251
and autonomous ship i —'-

(E1ZEph LE & BEEIEM) m Simulation of LNG Cargo transport

>

(HEENEE=5 1> )

(BENLREZFVU D) : N Propulsive efficiency
Structural Health Monitoring o e : monitoring

(MBS > R A— ) (
Damage prevention of engine-power plapt Courtesy of NYK Line

, i-Shipping(Operation): Japanese
(@ mLIT CIassNK n government funding R&D projects —

Ministry of Land, Infrastructure, Transport and Tourism 10T for safety (2016-2020)
Joint research with ClassNK

JSME" Japan Ship Machinery and Equipment Association EAZE - ClassNK [FoERSrai itz R 182 |



]
Summary (&)

e SSAP2 has proposed a open platform for sharing Ship loT data
FhAX FERIMMIoT —59Z2H_B I DIEHDA—-T>TSv NI A — L%
IRELUTCER)

e |SO Standardization of shipboard data server are in progress
(ML —5H5—)\—(CEATIEELTOTINEATLD)

e Data governance and business rules of utilizing Ship loT data
have been built under Ship DC

(MaRAlo T —ADERICHIT DT —FH/I\F R EESRKZ)L—ILNS v T

=TI —DFTHRHERSINTER)

 The open platform is expected to be a foundation for variable

application services for the coming era of ship digitalization
(CDA=T>TZY b ITA—=LWSE LD T DMEDTZFIUEICHITDE
IR TV —2 3> H—EXDTSY b IA—ALAEUVUTERAEINDZ ENEAGTF
=Nd)
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Thank you very much for your attention
(CHPBVWEEESBHESIITVWELER)

For further information, please contact

Mr. Takachika Bunya, bunya@jsmea.or.jp

TEL: +81-3-3502-2041
JSMEA, Japan Ship Machinery and Equipment Association
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