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Features

i o

- Monitoring Energy management by intuitive user i
* Reducing operation cost and enhancing efficiency by marine cc

* Supporting to produce SEEMP & MRV report.




Introduction

Hyundai Electric has unveiled its Smart ship Solution based on INTEGRICT, which delivers safe, eco-friendly and economical
sailing and efficient operations, in collaboration with Hyundai Heavy Industries, a global shipbuilding company, possesses

excellent modeling and interpreting technologies.

INTEGRICT-Smart ship Solution’ (ISS) helps to reduce operational cost during voyages. It estimates the optimal voyage
considering the weather forecasting, operational condition, voyage schedule, etc. You can make better decision by
comparing the current status of your voyage and optimal voyage recommended by ISS.

You can also track the energy flow of your vessel and have intuitive understanding through the machinery management
module. Reports such as noon, voyage, MRV and DCS can be generated by the solution to assist the user’s document work.

INTEGRICT-Smart ship Solution

Economic and optimized voyage Propulsion analytics Remote maintenance from shore
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Electrical power analytics Safe ship navigation

INTEGRICT

Integrated by and into INTEGRICT, Hyundai ICT platform
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Navigation and Monitoring Energy Propulsion Eco-friendly
communication management support navigation

* MRV : Monitoring, Reporting, Verification
DCS : Data Collection System



INTEGRICT-Smart ship Solution

Configuration

Operation data of engines, generators, electric power equipment and control systems are seamlessly collected to ISS server

in a standardized way. Such verified data are sent to onboard databases and onshore. These are displayed on client PCs at

bridge/ECR upon client's requirements. Users can access the ISS on board and onshore via satellite.

Control & Monitoring Data Acquisition Application Vessel - Shore

Hardwire Machinery/
NMEA Modbus #F Nav/Fuel

w1 -9

M/E, G/E, Boiler Controller AMS
AA
] ﬁ |
Shaft Power
Meter VDR

L B

INTEGRICT Platform

—> Server

Loading
Flow Meter Computer
Electrical
Power Data
Flow Meter E"' —
-
ECDIS
. o .
Field PMS Nav.sensors
Instrument

"W

Clinometer

Controller

A

K .
L Diagnostic Data

Electric Power
Equip.

=

BCC Client PC
(Browser)

i

ECC Client PC
(Browser)

Ship Network

Satellite



Functions

Function Contents

Dash Board Navigational index, energy flow and weather data display

Voyage Planning Weather routing, RPM / trim optimization

Speed/Weather effect analysis based on ISO15016 and machine learning
Performance Analysis ) o ) )
Recommendation about cleaning time based on hull & propeller fouling analysis

Machinery Monitoring & Analysis Preventive maintenance and part change guideline based on fault detection

Electrical energy flow from generation to consume
Energy Management . ) )
Fuel consumption forecast, power quality analysis and Fuel management

Report Producing essential report, SEEMP, EU MRV, IMO DCS report

Dashboard Trim Optimization

Displays information about the current sailing conditions Proposes the optimal vessel trim based on the modeling
intuitively : ability & interpreting technologies of shipbuilding

* RPM(current & optimal) architecture.

+ DFOC

+ EEOI

* Trim

+ Propulsion Efficiency
- etc.



INTEGRICT-Smart ship Solution

Voyage Optimization Fuel Managing
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Helps reduce fuel consumption and carbon emissions Displays remaining fuel oil, the estimated date of
by optimizing route and main engine RPM considering emptying, fuel type of each voyage and fuel type of each
predicted weather condition within required time of engine. The fuel oil bunkering and correction function are
arrival. supported.

The optimal path is displayed in the built-in electronic
chart and the possibility of collision with land is checked.

Energy Flow Monitoring Speed Performance Analysis
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Allows users to view the Energy flow at a glance, which Displays correlation of the main factors such as fuel oil
is the process of converting from fuel to propulsion, consumption, engine power, propeller speed.
electricity and thermal energy in the main engine, the User can also view performance of the ship from the fuel
generator engine, and the boiler. to the speed during the voyage, and understand which

part affect performance reduction.



Hull Condition Monitoring
(Fouling)

Reporting Including EU
MRV/IMO DCS

Analyzes hull condition based on I1ISO15016 or Machine
Learning, and displays the trend of hull fouling and
performance reduction.

From this function, users can be decided hull cleaning/re-

docking time.

Machinery Condition
Monitoring

Provides a way to monitor the status of Main Engine/
Generator Engine/ Boiler.

Furthermore, it provides a way to compare current values
with that of Shop/Trial/previous voyage.

With the help of this function, users can be notified of

abnormality of the equipment.

Generates diverse reports on board during a voyage.

Not only are various requisite reports provided based on
the collected data, but the SEEMP and EU MRV reports,
which are compatible with environmental regulations, can

also be generated automatically.
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KOREA

Headquarter Hyundai Bldg, 75, Yulgok-ro, Jongno-gu, Seooul, Korea
(Financial) Tel: +82-2-746-7646 | Fax: +82-2-746-7441

Sales & Marketing 5th Floor 55, Bundang-ro, Bundang-gu, Seongnam-si, Gyeonggi-do, Korea
(Seongnam) Tel: +82-31-210-9200 / Fax: +82-31-8006-6744

Main Factory 700, Bangeojinsunhwan-doro, Dong-gu, Ulsan, Korea
(Ulsan) Tel: +82-52-202-8101 / Fax: +82-52-250-9902

Seonam Factory 223, Sapyong-ro, Nam-gu, Ulsan, Korea

(Ulsan) Tel: +82-52-202-8114

R&D Center 17-10, 240-gil, Mabuk-ro, Giheung-gu, Yongin-si, Korea
(Yongin) Tel: +82-31-289-5114 / Fax: +82-31-289-5040
OVERSEAS

Branch Offices

US.A 6100 Atlantic Boulevard, 2nd FL., Norcross, GA30071, US.A

(Atlanta) Tel: +1-678-823-7839 / Fax: +1-678-823-7553

Japan 5th Floor Nagahori Plaza Bldg. 2-4-8 Minami Senba, Chuo-ku, Osaka 542-0081, Japan

(Osaka) Tel: +81-6-6261-5766~7 / Fax: +81-6-6261-5818

Saudi Arabia Office number 404, 4th floor,Akaria-3 building, Olaya street, P.O Box 8072, Riyadh, 11482, Kindom of Saudi Arabia
(Riyadh) Tel: +966-11-464-4696, 9366 / Fax: +966-11-462-2352

Russia World Trade Center, Ent.3, #703, Krasnopresnenskaya Nab.12, Moscow, 123610, Russia

(Moscow) Tel: +7-495-258-1381

U.A.E Unit 205, Emaar Square Building No.4 Sheikh Zayed Road, Dubai 252458, UAE

(Dubai) Tel: +971-4-425-7995 / Fax: +971-4-425-7996

Germany Mendelssohn strabe 55-59 Frankfurt 60325, Germany

(Frankfurt) Tel: +49-69-4699-4988

Thailand 19th Floor, Unit 1908, Sathorn Square Office Tower, 98 North Sathorn Road, Silom, Bangrak, Bangkok 10500, Thailand
(Bangkok) Tel: +66-02-115-7920 / Fax: +66-2-115-7898

Subsidiaries

US.A Inc, 215 Folmar Parkway, Montgomery, AL 36105, USA.

(Alabama) Tel: +1-334-481-2000 / Fax: +1-334-481-2098

Bulgaria 41, Rojen Blvd, 1271 Sofia, Bulgaria

(Sofia) Tel: +359-2-803-3200, 3210, 3220 / Fax: +359-2-803-3203, 3242

China No.9, Xiandai Road, Xinba Scientific and Technologic Zone, Yangzhong, Jiangsu, P.R.C. Zip:212212, China
(Yangzhong) Tel: +86-511-8842-0666, 0500 / Fax: +86-511-8842-0668, 0231

India 5-289-4, Near Aimuktheeshwara Temple, Penukonda Mandal, Penukonda, Anantapur Dist, Andhrapradesh-515110, India
(Anantapur) Tel: +91-93982-5137

R&D Centers

Hungary Hyundai Technologies Center Hungary ltd., 1146, Budapest, Hermina ut 22, Hungary
(Budapest) Tel: +36-1-273-3733 / Fax: +36-1-220-6708

China Room 10102, Building 10, No.498, Guoshoujing Road, Pudong, Shanghai, China
(Shanghai) Tel: +86-21-5013-3393 #108 / Fax: +86-21-5013-3393 #105

Switzerland Hardturmstrasse 135, CH-8005, Zurich, Switzerland

(Zurich) Tel: +41-44-527-0-56

www.hyundai-electric.com



