ITS ﬁi‘f
Keselamatan Pelayaran dan . PRAMARIN

Transformasi Digital

Presentasi Pra-Raker PRAMARIN

Dr.-Ing. Setyo Nugroho
Institut Teknologi Sepuluh Nopember (ITS), Surabaya

10/01/2023






L e Y

Safety Review

Safety as
foundation for
business
sustainability

Total losses for 2012 - 2021

Total losses by top 10 regions
From January 1, 2012 to December 31, 2021

S China, Indoching, Indonesia and Fhilippines
East Mediterranean and Black Sea 134
Jopon, Koma ard Norh Cheng i)

British lsles, M.5ea, Eng. Channel and Bay of Biseay 55
Arabian Gulf and approaches L]
Whest African Coost 38
‘West Mediterranean 35
Bay of Bangal 249
5. Azlontic ond Eost Coost South America 24
Wit Indses 23
Othar 194
Total Bg2

1in 5 total losses in 2021 ccourred
in Seuth Ching, Indeching,
Indanesia and the Philippines -
the global hotspot

“Shipping & Safety Review”, Allianz, 2022



KECELAKAN KAPAL

Jenis kecelakaan
Penyebab kecelakaan kapal

LAIN-LAIN

ORANG MENINGGAL 4%
4%

Lainnya, 4%

. Alam, 8%

KANDAS
12%

Manusia, 88%
Sumber: Laporan Investigasi KNKT (2007-2021) Sumber: Mahkamah Pelayaran



Human Factors is the main reason

for any risk covered by the
Consequences of Insurance, both for Marine Hull

Human Factors Insurance or Protection &
Indemnity Club.

A. Hastono, "Human Factors in Marine Safety: Perspectives of Insurance”, SAFEMODE SYMPOSIUM, 2022



SAFEMODE

* Penelitian tentang peran manusia
dalam kecelakaan kapal dan

pesawat terbang.

e Konsorsium lembaga riset,
universitas, industri kapal &
pesawat 34 mitra Eropa dan Asia.

e Dana Uni Eropa, 2018-2022

A Taxonomic Framework

Whiy did it
happen?
[Contributory
Factors|

What was the
task and
situation?

Whatdidn'tgo +*
according to
plam?
What did?

How did it
happen?
[Internal
mechanism]



@ SAFEMODE Understanding HF in safety occurrences
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SHIELD Taxonomy

Level 1 — Acts
What happened? What didn’t go according to plan?

Level 2 - Preconditions
What factors influenced performance on the day?

Level 3 —Supervision / Leadership —

Working arrangements not as intended

Level 4 — Organization —
The deeper factors that can affect operations




\\\Pargoes are not weighed

Crew is not aware on the
importance of calculation

COMPETENCE, SKILLS & CAP.

Inadequ;ce training

>

PRECONDITIONS:
Competence, skills & capability

No bayplan

/’///

Stability calculations takes time  »

N\
AN

> No stability calculations

v

Due to tight schedule

ORGANIZATION:
Economy & business

Clearance is approved

v

Viola[tes regulations

ORGANIZATION:
Safety management

v

\\
o <

Ship departs

SHIELD Taxonomy

ORGANIZATION: PRECONDITIONS:
Resources Equipment & workplace
=
RESOURCES:
Equipment




RISK AGENTS KRITIS: KAPAL TENGGE|S/A1S

* Tidak membuat perhitungan stabilitas 100,00 100.00
pasca pemuatan (A2TG) e il

» Tidak ada pemeriksaan jumlah/ berat 70.00 7000 3
muatan (A1TG) R a 2

- [idak membuat stowage plan (A4TG) 2 4000 w00 §

» Tidak ada pemeriksaan stabilitas kapal s I o E
(A3TG) i I ' l l 10.00

* Tidak ada pemeriksaan kondisi fisik Oy LR _ 10 nma g,
nautis-teknis kapal (A3TG) PSS L s

* Muatan tidak terikat dengan baik (A7TG) Kode Risk Agent Kapal Tenggelm

Sumber:

Shanty Yahya, “Analisis Risiko Kecelakaan Kapal Di
Perairan Laut Indonesia Menuju Zero Accident:
Menggunakan Metode House Of Risk (HoR)", Disertasi,
ITS, 202 |



INTEGRITAS DATA

SINAR BANGUN

Number of Passengers

MY Sinar Bangun

12345678 9101112131415161718192021 222324252627 282930
Repart Mo

Drater & Tirroe o Aispont

26103 0000
04002 0000
162 00000
27110 0000
07809 00000
1987 00000
30/05 0000
10k e
19002 00D
31112 0000

Dates of Reports

M Sinar Bangun

ii‘iﬁi*ﬁiiiﬁ#*‘ii"‘"“*

Rppon Mo

Informasi tentang jumlah penumpang berubah terus.

Integritas data rendah

20

5

an
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Pertumbuhan mobil listrik:
Antisipasi potensi risiko keselamatan

2021 2022 2023 2024 2025 2026 2027 2028 2025

https://databoks.katadata.co.id/datapublish/2021/07/08/mobil-listrik-di-indonesia-
diproyeksikan-tumbuh-pesat

2030



Cargo fires
a burning issugifor ship

Fires on large vessels remain a key cause of major
losses, requiring urgent action to improve vessel safety.

Car Carrier Falicity Ace
Terbakar, terbalik & tenggelam
Maret 2022







( THE WORLD BANK WHO WE ARE WHAT WE DO WHERE WE WORHK UHDERSTANDING POVERTY WORK WITH US m G

Understanding Poverty / Topets / Transpart

Aéri‘elefﬁ'ting Digitaligation Across the Maritime Supply
Chain

this report underlines digitalization as not solely a technological issue, but
also as human capital and institutional issues.

https://www.worldbank.org/en/topic/transport/publication/accelerating-
digitalization-across-the-maritime-supply-chain



o | i | i
Can digital technology solve

safety challenges for the maritime
industry?
In this article, we zoom into what safety challenges the maritime industry

faces and how digital technology can help solve them. Explore the article
further.

& MARPRO &= At 51, 2022 § M 4 et read

e o Em W

“Complicated processes .. or paper-based
procedures play a decisive role in human error and a

high level of stress”..

https://maritime-professionals.com/can-digital-technology-solve-safety-
challenges-for-the-maritime-industry/



How can digital innovation

address human safety
challenges in marine?

Regulators could be key to faster
adoption of digital technologies for
safety in the marine and other

industries

https://www.Ir.org/en/insights/industry4/digital-innovation-to-address-human-safety-
challenges/



Sea Transportation System
consists of:

rrl’\f\J/M/LL e[=====
link

Shore System Sea System




SYSTEMS PERSPECTIVES

Shore System Sea System
N

& e ¥
Loading =
= " operations =

]L -

Port —

¥y

-
&
-'

https://www.freepik.com/free-vector/cargo-ship-loading-port-
cartoon-illustration_5901391.htm



Load planning involves 5 most critical
aspects of ship operations oo

rLalegonzed goods i Bendimg Momenis
Heniow 1 Imtact Stabahity
Hatzh Liftimg I Crarmage Stabahly
Fuel consumpiinn l Crangerous Goods

Mumber of containers L LAUEE DTl

laaded Ballashing

SIrare s
consigderalkmns

Changing cargo
bocking mfo

Cancellanon & sudden
news Cangaes

Loading: stowing



I How digital technology |

can improve safety at sea.

I Jan 319 AETICLE  (HDWSTEV 4.8 BOGITAL & AHALYTI C5 | MAEH [ & SHIPPIK %

LR: The figure of 75% of accidents being caused by human error
came up quite frequently. Fatigue came up explicitly - it's a problem
in every safety-critical workplace but in a marine environment when
you're on the bridge of a ship, it can lead to major safety issues.

https://www.Ir.org/en/insights/industry4/how-digital-technology-can-improve-safety-
at-sea/



MEMILIH TEKNOLOGI

Sistem:
Organisasi, orang, peralatan, aturan
/ dipastikan bekerja dengan benal
® Manusia _ Man_UISIa' o
= Teknik _ Meminimalisir kelaiaian
Alam

Teknik:
Memastikan fisik kapal dalam kondisi
laik laut

Alam:
Memastikan dapat mendeteksi, memprdiksi
perilaku alam.
Agar bisa menentukan tindakan.
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e SAFETY4SEA GrECNASEA

SUBMAT WOUR HOMINATION!

.3 Satety SEAFIT Grien Smart Rizk Others Columns Ewenis

How Digitalization applies in shipping to boost
operational efficiency

Safety reporting and digitalization requires more
than just technology. It requires technology that
works and a human-centered approach’

https://safety4sea.com/cm-how-digitalization-applies-in-shipping-to-boost-
operational-efficiency/



Visual Alarm:
compliance to IMO Criteria (red/green)

Criteria of IM0D A-167 Resolution
-]  mocriteria 0 [ Actusl | uUnit Jcritical] status |
1 | Area wunder & curve up to 38 deg 8. 0688 m.rod @,
2 | Area under GZ curve from 19-48 deg .24 m,raod &,
3 | Area under Gf curve up to 48 deg &, 1158 | m. rad &3,
4 Initial GM to be at least 8.15 m B.2123 m 3.
5 G& to be at least 8.2 m at an angle = 38 deg B.3162 m @,
& | Moximem GZ to be ot angle > 25 deg 30,2808 deq 25.
¥ IMD weather criterion (Max. Imitial Angle of Heel) 17.6511 deg 16.
8 | IMD weather criterion = | m. rad 1 1




S1

(1971)
(Rev.1
1981)
(Rev.2
1983)
(Rev.3
1995)
(Rev.4
1997)

Regulasi & Teknologi

Requirements for Loading Conditions, Loading
Manuals and Loading Instruments

IACS considers that this Requirement satisfies Regulation 10(1) of the International
Convention on Load Lines, 1966.

$1.1 General

$1.1.1 Application

These requirements* apply to all classed seaﬁﬂinﬂ! shiF§ g; 63m 'm |§gam and ﬁhﬂ:ﬁ which
are contracted for construction on or after 1st July , and contain minimum requirements
for loading guidance information.

For CSR Bulk Carriers and Qil Tankers, these requirements apply in addition to those of the
Common Structural Rules.




Audio Alarm

compliance to IMO Criteria

List Audio Alarm

o | I | Jika IMO Safety Criteria
j o« terlanggar, maka komputer
: -0 akan berbunyi
p rea_uoo - "beep.. beep .. .beep”.
ﬁ s «-

- =W = Quiality assurance berupa

« - serfifikasi dari biro

«- klasifikasi/ IACS members
2 MAXHEEL o -

e -



Loading Computer Software 2General Approval 2Post URL5
No. Software Name Software version Company Name Nationality
1 Autoload 6.0 (build 699 and later) [Autoship Systems Corporation Canada
2 Autoload 6.0 (build 699 and later) [Autoship Systems Corporation Canada "
3 LCCAD 8.0 BARTEX, Zbigniew Szozda Poland
4 Load Com 1.5 Com Associates Ltd. England
5 GHS Load Monitor 10.0 Creative Systems Inc. USA
Delta Marine Engineering &
6 1.0 Turk
DELTALOAD[+] Computer Trading Co. ‘T . . .
7 LOADPLUS 1.0.5 HANLA IMS CO., LTD South Korea ,
8 ANKO Marine Load Planner 3.0 Helintec Marine Limited Cyprus S e I I a S I O y S e g I S e r
A
9 21 HERBERTZABS SOFTWARE USA
CargoMax SOLUTIONS, LLC
HERBERTZABS SOFTWARE
z r i E
0 CargoMax 21 SOLUTIONS, LLC £5A Loading Computer Software - General Approval - Post URLS
11 LOADICATOR 5.0 Inokuma Co., Ltd. JAPAN
12 MACS3.NET 1.1 Kalmar Germany GmbH Germany
13 MACS3.NET 1.1 Kalmar Germany GmbH Germany
14 412 Kapniaris Spyridon Marine Greece
amclLoad Consultancy
15 Loadmaster X5 Kockum Sonics AB Sweden
LOADSTAR
16 (Windows) 1.0(release 1.2) Kockum Sonics AB Sweden
17 EASEACON 5.7 Kockumation A/S Sweden
18 KPLOAD 5.0 Kongsberg Maritime AS Norwegia
19 LODIC 5.2 Kongsberg Maritime AS. Norwegia
KUZEY GEMI TASARIM GOZETIM VE
2 Load Station fE0 DANISMANLIK LTD. STi. ey
21 SAFELOAD 2.0 MARIC South Africa
22 VSTAB 2.0 Maritime Associates Pte Ltd. Singapore
23 NAPA Stability STBZA Napa Ltd. Finland
2 _ D/Including Grain Loading Finland
NAPA Loading Computer (TE & UTE) Napa Ltd.
25 ‘ D/Including Grain Loading Finland
NAPA Loading Computer (TE & UTE) Napa Ltd.
Navantia®ystems Loading
26 Instrument (NSLI) NSLI T2 191107 Spain
(formerly known as SIMBAZ) Navantia S.A. 3
Navantia®ystems Loading R
2 Instrument (NSLI) EElS 210217 Navantia S.A. Spain
28 iStow 2.0 PT Pranala Digital Transmaritim Indonesia
29 SeaWeigh 4.2 QinetiQ Ltd United Kingdom
MULTILOAD for q .
< Windows & S.A. Malliaroudakis Maritime (UK) Ltd Rl Kingdom
31 LOCOPIAS 44409.0 SARC BV Netherlands
Sea Control System Corporation .
32 CLOAD 611 Limited China
LR SEASAFE Seasafe Marine Software &
33 a2 United Kingd:
Onboard (GStab) Computation (UK) Ltd. R necom d t d b L I d y - t I d . d .
= " Shanghar SOARI Varne & Of shore - Products approve Yy LIOyad's Reg ISter woriawiae.
Smart Load Engineering CO., Ltd
35 TANKSTAR 1.0.7801 TANK STAR B.V Netherlands . . .
.
I | Indonesia: salah satu dari 20 negara produsen loading
37 TSB Supercargo 6.2 South Korea
(Container Ships) : Total Soft Bank Ltd. . LN o) .
= TSE Supercares = E— software dunia yang tersertifikasi .
(Container Ships) . Total Soft Bank Ltd.

source: https://maritime.lr.org/|/941163/2022-01-25/2vjst/ 941163/ 1643

125463tlglby2i/Ics_posturl5_valid_202

1_03_03.pdf (5 September 2022)




Pendaftaran Paten & Hak Cipta
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Transformasi digital
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CATATAN PENUTUP

 Kebijakan & regulasi modern: intensif
teknologi

- Non compliance >>> klaim & premi asuransi

* Transformasi digital: imperatif

- Untuk produktivitas DAN keselamatan pelayaran



Terimakasih

www.iStow.id
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