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SHIP CLEANING RoBOT
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++ Curved part driving mechanism

=- , ¢+ Equipped with fouling cleaning debris collection device
_ ¢+ Applying brush type according to fouling condition

Under-Ship

Cleaning

Robot Integration

Roliot
FILUEL Management

System System

++ All-in-one robot operation system

(Robot attachment/recovery, power supply, control room)
+» Cable Supply System (Winch System)
« External purification treatment system

++ Robot remote control and monitoring

+« Real-time monitoring and storage of robot
cleaning video

+¢+ Sharing cleaning progress using cloud platform
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Robot system configuration

e
@ ——* Robot system components

——® Purification system components

External purification system

(to be planned in the future) Brush storage box

ontrol Room Generator
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—* Power supply

Support system components
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Seismic recovery device Robot cradle Power Cargo crane truck
& auto shackle communication box
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Features of Ship Sweeping Robot

e Collection of debris generated during hull cleaning
e Filtration through fine filter system
¢ Land collection and disposal of debris

Reduce working time and improve work convenience

* Robot, power, cable supply, robot-attached equipment all-in-one configuration

e All tasks such as attaching, retrieving and controlling robots can be performed
on the truck.

¢ Reduction of work preparation time and cleanup work time (within 1 hour)

Minimize the Manpower

* Robot movement distance of 200m or more

¢ Port, starboard, and hull bottoms can be cleaned without moving from the quay
wall

¢ No need for support ships for cleaning work
¢ Number of workers: 2~3 people
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Enhancement of convenience by controlling the robot in t

he way of driving a car

¢ Robot control using handles, gears, and pedals similar to the driving
method of a car

¢ Independent cockpit equipped with air conditioning and heating facilities

Operator-friendly robot remote control and status monito

ring

¢ Real-time robot cleaning video transmission
¢ Real-time monitoring of robot movement path and work path

¢ Real-time work position display possible through the modularization
of the hull shape
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Real-time robot movement path and work posit

Provides cleaning video for each hull location

ion identification

* Real-time identification of robot's movement path and wor ¢ Acquisition and storage of cleaning images by hull position
k position ¢ Provides a report of cleaning results by hull location

e Storage and management of cleaning images and hull statu
s information by location

Coaning Location: Port

=
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Automatic generation of cleaning result report Cloud-based cleaning management platform

e Automatic generation of cleaning result report after work ¢ Cleaning video and cleaning progress report management
* Applying hull location and cleaning image processing techn e Storage and management of cleaning photos and cleaning i
ology mages by ship location

¢ Cleaning history and hull condition history management
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* Soft fouling removal brush (4 types)

* Brush for removing hard fouling (2 types)
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Expansion
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« Soft fouling: Apply inner robot filter (reduce installation and preparation time)

« Hard fouling: Waste recovery and purification treatment using external filters (two—stage

filter application) -9 PACIFIC OCEAN MARINE INDUSTRIES CO., LTD



PACIF!C OCEAN SPECIFICATION

Size: 1,620 x 950 x 570 [mm]
Size and weight

Weight: 250 kg (permissible error £5%)

Waterproof rating IP68 or higher
Cleaning ability 1,440 m2/hr or more (excluding structures)
o Turnabout 180° rotatable in place (360° possible)
Depth of operation Depth of 20m or more (maximum 35m)
Adjustment mode Autonomous or manual control possible
Power 3-phase 220V (60Hz)

Sustainable operation time Can be used for more than 8 hours continuously

Front and rear camera 1080p FHD or higher camera
resolution
Recording information Monitor output video can be saved for more than 24 hours
storage function
Next-generation eco-friendly Front and rear Front lighting: 2 / 2,500 lumen or more
ship cleaning robot camera lighting

Rear lighting: 2 / 2,500 lumen or more
Robot position recognition Real-time robot position grasp when working underwater
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2-person work
control room

Tempered
glass (left,
right, front)

Air
conditionin
g and
heating
facilities

oot
i

Size and weight

Controller

Performance

Inside the control
room
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SPECIFICATION

Size: 1,700 x 1,700 x 2,100 [mm]
27-inch, 1080p FHD
Steering wheel, gear, pedal
1,440 m2/hr or more (excluding structures)
Control Room Provide (2 or more people can work)
Complete air conditioner installation
Left/right/front tempered glass installation

Equipped with transport vehicle

Cleaning history management, monitoring exclusive S/W

included
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Cartificate of (Registration

H2019-07%

The Governing Board of
Q.A. International Certification Limited
hereby grants to:

LS . -
Registration No.- QAIC T KR/ 18354 - A

(hereinafier called the be Hted Dir ¢ of Registerad Compamies in respect of tie 1 280 SITE 7|R7| TN 2R} HBE Mg
services Nstod below Theve services shall be offered by the Registered Company at or from only the address givan helaw i
accardance with the quality management system in'complionce with JSO 9001:2015.
Address to which this Certificate refers:

Ve S S — . Sm— s

Approved Scope to which this Certificate refers: 7124 20194 8E TRIEE 20747 8Y AHMA|
The Manufacture of Ship Cleaning Robot.
(Please note. the certified aetiviry of vion and us such,
the orginisation may undertake additional activities thit are not covered under this certification). 2
9 716g EHFatTer & |49, A7z
Sis i i on behalf of the Board -
(@V’ S wg seypails & Asthc
ﬁ:’ 2019%1 8¢9 79
CHIEF EXECUTIVE SCHEME MANAGER

Certificate Isvue Date: 26tk AMarch 2019 - Certifieate Reaewal Before: 25t March 2020
Date of nitint Registration: 25th March 2049 - Re-Certification Before: 25ih March 2022

“This Cenificate of Registration is granted subject to the i y the Board.
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CERTIFICATE OF COMPLIANCE e A ol
UYGUNLUK SERTIFIKASI AAARA AR
Eropueat e

This technical fle and test reports of the fallowing product have been checked and found in

compliance with the Parkame: Council Directive 2006M2EC of 17 May 2006 on the P =

approximation of the laws of the Member Siates reiaty NN FER AR E
Teknik disya ve lest raportart incefenere, beil Aviups Bl Tekik Komisyomu Equpment code

{arafindan 17 Wayss 2006 tarinle yoynanen 20064 AT Wskin Emmiyat Yonatmoliine /Additionsl Equpment code

uygurludy saptanmigii.
71E2Ey N

'UNDER WATER HULL CLEANING ROBOT SYSTEM (CHIRO)

Certificate Number. 08E:201214/01
Serfifika Numarasi

Applicant: » ]
Bagvuru Safibi; u . S s

Manufacturer:
UOrstict

UNDER WATER HULL CLEANING ROBOT SYSTEM (GHIRO) b R-R-UHR-SLM-HCR-M1
Repimaa o
Type: MzAAzF7} T IR
Mogo Mmuserger Conmy ot Orgn
%grni,gué 2021-01-05
Base of attestation: F\be of technical documentation, test report Ref. No. SK 81 205082 Date of Registration
Onay Dayarag: Teknik Dokimantasyon SK SK 81 205062 rurnaral: Test Raporu EEl
Oters
Validity:
Gagariik 1822020:00:122023 4 713 TAsy) Alssx ol Azl mat 5 R E &4 TH L
s ! Pariamard s Counc Tt is verified that foregoing equipment has been registered under the Clatse 3. Article 58-2 of Radio
Waves Act.
It £ D) shove, T szt doss 1 rugete h comptsrycoigal of s aracuer o 20214 (Month) 054 (Day)
Seclrsi o ooty 2 X
L 3‘,55
oy aney (et oygunkss bepor dieariome s aiogr ki I
al
i TRAFA T e

SZUTEST UYGUNLUK DEGERLES
Tt

Szutest.com.tr
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Authorized agency test certification: KTL
(Korea Testing and Technology Testing

Institute)

Al a3 A
(TEST REPORT)
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Authorized agency test certification: KOGETI
[Construction Equipment Research Institute),
KSEL (Korea IT Evaluation Institute]
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Towhom ft may concem,

Pail L Cleaning

In December 2014, International Paint moved to  three tiered evaluation system for assessment
of Intersleek® Underwater Cleaning Equipment. /t is important (o note thet the foliowing stages ase
not a judgement on tho capability of the dive company to clean Interslesk® coatings or an
avaluation of the Health and Safety standaras of the cieaning company, but are a refleclion of the
amount of testing that Intemational Paint has witnessed with regards to the company cleaning
Interslesk® coatings. The thres stages in the evaluation procedure can be found at the end of this
letter,

International Paint received some panels from Samsung Heavy Industries that were cleaned of
slime and weed fouling using their new robot technolagy, Mo evidence of damage that cauld be
attributed to cleaning was seen in the labaralory Using oplical microscopy. Infemational Paint are
confident that the technalagy can be Used 1o clean slime and weed and a Stags 2 evaluation wil
be grantad when an International Paint representative witnesses a clean on g vessel and fiske
samples taken by the representative show no damage was ceusad by the cleaning,

Gompany / Gontect Details Equipment Testod Operational Bases

Mr. Cha Jongung.

Samsung Hoawy Industry (
Offshare & Subses lechnoluay Research,
Samsung Hoawy Industiies Ga., LTO, 717,

: SHI Cleaning Robol. 3 Stage 2talin
Munji-mo, Yuseang-gu, Dasison, Korea Pabpromyiore Bruihes, | SPoRSoutKoms peeitins

thick,

Tel +82-042-865~4581

Mob +82-10-8529-8241
E-mail fongung.choigsamaing.cor
b -

Intomational Palnt recammends thal vessel operators utiising Samsung Heavy Industries should
review with ther in advance of cleaning operations to ensure that the correct equipment is used
and thal suilzbly trained personnel are provided, The company will be re-evaluated by the 5 of
Mareh 2016,

Warine Coatings AkzoNobel

e, At
7m Fioer, Porian liuse. Dessensen Pice, Lonson SWIE 566 Fage 112
P _inrsrsih UWE_SHI_ 05432015

£ JOTUN

17" March 2014

Samsung Heavy lndustry (SHI)

SUBJECT: Cleaning of ships” underwater hull with SHI hull cleaning technology

Jotun has reviewed the hull cleaning eehnology from SHI. Based on test plate resulis we find

the twehnology suitable for wse on Joun selpolishing amifouling. The wemology gives

minimal fmpact on roughness and polishing of the antifouling surface

Used according to experimental setup the SHI wechnology for hull cleaning is fully acceptahle

for undervater cleaning of Jatu’s ntifouling systems.

Tf you have any frther query, please fecl fice to contact undersigned or TSS Katca

Best regards

Ding-hoon K ang
Technical Support manager, Karsa.
CheKwang Jotun

CHOKWANG JOTUN LTD
® HLO & Fasta

TISA Bioch 31, 1205, ISA-Dong, Tel - Far:
Ranygee Got Busan, Kurun - KLSLTIZAMD 425

il ol
g By L0426 Soubb- g Tol Tax
8 Vgl e, S, Koren KELTHUIIY KLD.THOI6E

PG SSC COL, LTD.

m PPGSSC Co,, Ltd. £12-010, 4th Flsor, Woa-kfin Bldg. 1780-8
lung-gong. HasundaeGu, Busan. Kore:

Tel 452 (0)51 7498538

Fai +62 (081 740 8540

2015.4. 14,
PMC_TS_15041401
Central Research Institute, Samsung Heavy Industries Co., Ltd.
Mr. JU Choi ! Principal Research Enginser, Offshore Instaliation Research
Mr. JO Lee / Senior Engineer, Costing & Corrosion Research
Subject  : Use of undenwater hull cleaning robot system for PPG SPC antifouling

Dear M. Cho,
With regard to the subject, please be kindly informed of cur confirmation as bek

We had been introduced functions and performance test resulfs of undenvater hull cleaning
robot system and closely studied for its cleaning performance and infiuences on hull
roughness and dry fim thickness which are the most erifical factors on the perfarmance af
SPC(selt-polishing co-polymer) type antifouling system.

As the resull, we have faund excellent cleaning performance of the rabot system and there
were no evidences of any meshanical damages nor negative effects on hull raughness and
dry film thickness.

Therefore, we would like to confirm you that the undsrwater hull cleaning rabot system
developed by Samsung Heavy Industries is acceptable for underwater cleaning of PPG
SPE type antifouling system.

We hape abave mests your requirements but shauld you need further information please
do ot hestiate to contact us,

Youg sincerely,

) Shin
Director / Technical sales team
PPG 8SC Co., Ltd

Gk PPGProtective &

Marine Coatings
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Thanks a lot




