HYUNDAI-BWMS

Ballast Water
Management System

Reliable Partner for the Environmental Protection

HiBallast EcoBR=!!5st




About HHI-EMD

HYUNDAI HEAVY INDUSTRIES
ENGINE & MACHINERY
LANDSCAPE

Hyundai Heavy Industries Co., Ltd.(HHI) has been leaving a remarkable footprint in global shipbuilding
industry since 1972. In 1978, as one of the business units of HHI, the Engine & Machinery was launched
to manufacture marine and stationary engines and has enjoyed the dominant position as the world's
leading engine manufacturer until now. HHI-EMD has taken up 35% of the world's market share in
2-Stroke engines covering marine and stationary purposes.

In addition, HHI-EMD has developed technical solutions for pollution prevention and is pleased to
introduce its own ballast water management system as one of the challenges to contribute toward the
cleaner marine environment.
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BALLAST
WATER

Since 2011 HHI-EMD has delivered optimal solutions for ballast water management system,
HiBallast(electrolysis type) and EcoBallast(UV filter type).

HiBallast EcoRallast
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Key Features ROBUSTNESS RELIABILITY
« Corrosion resistant component « Highly accuracy of each sensor unit

« Highly reliable components

REPAIRABILITY RAPIDNESS
« Easy replacement by engineer / ship crew « Fast and accurate control unit
« 24-hour response(World wide) « One touch and automatic operation with

one touch panel



Regulation Regulation

Protecting the Marine Environment Complying with Environmental Protection
from the Transfer of Harmful Aquatic Organisms Regulations with Proven Technology
in Ballast Water Carried by Ships

BWM Treaty Under the Ballast Water Management Convention adpted in 2004, all ships in international traffic Certificates Our Ballast Water Management Systems (HiBallast and EcoBallast) fully comply with the
Requirements are r.eqwret-j .to manage their ballast water and sedlm-ents to a certain standard, according to & Approvals reguwement Of IMO and PSCG regulations and are "!‘PPFOVG(.j by the rfel‘evant'Regulatory Bodies.
a ship-specific ballast water management plan. All ships have to carry a ballast water record _— With these optimal solutions, our valued customers can actively participate in the great trend of
book and an international ballast water management certificate. The ballast water management environmental protection for sustainable marine ecosystem.
standards are being phased in over a period of time. New ships must meet the ballast water
treatment standard. Existing ships should exchange ballast water mid-ocean but they will IMO Type Approval

need to meet the ballast water treatment standard by the date of a specified renewal survey.
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BWMS Code Regulation D-3 (Approval requirements for Ballast Water Management systems) of the BWM . - : E ‘ =

Convention requires that ballast water management systems used to comply with the Convention Japan Fanama Agera Bemuda Mershal Bahamas Shgapore
must be approved by the Administration taking into account the Guidelines for approval of ballast
water management systems (G8). The Guidelines (G8) have been revised in 2016 and converted

& y (G8) (G8) USCG Type Approval

into a mandatory Code for approval of ballast water management systems (BWMS Code), which &

was adopted by MEPC 72 (April 2018) and entered into force in October 2019. Gets an Updated USCG Approval for Reduced
Holding Time (24hours in all conditions)

on 11", March 2020

United States Coast Guard

BWM Convention Compliance SCthUle Class Type Approval

DNV-GL /RINA/ KR/ LR/ BV

08-Sep-2017 13-Oct-2019 8-Sep-2024 ] . Lloyd's \"J
BWM Convention entry into force BWMS Code entry into force All ships must meet D2 standard DNV-GL Register
I DNV-GL(BWMS Code)  RINA KR(BWMS Code) V/(BWMS Code)

> D 2019 4 > > D ) 2024

All ships must have
- Ballast water management plan BWMS installed on or after 28-Oct-2020 shall be
- Ballast water record book approved in accordance with the BWMS Code.

- International ballast water management certificate




System System

HiBallast

Disinfection System by Electrolysis of Sea Water

The Right Process for
Optimal Ballast Water Treatment

+ No operation limit on seawater condition
- Water Temperature : Not Applicable
- Salinity : Not Applicable

« Broad treat t ity : 75-10,000 m3/h . .
road Treatment capacty m Ballasting Mode (HiBallast)

(Adjustable with the combination of electolyzers)

« Low power consumption

TRO SENSOR
MODEL Treatment Electrolysis Unit Size Electrolysis Unit Filter Unit Size Filter Weight(kg) Power
Capacity(m3/h) L x W x H(mm) Dry Weight(kg) L x W x H(mm) Dry (kW) Neutrallzation Unit

HiB-500 500 2800x2500x2800 2,400 650x650x2100 450 11
HiB-1000 1,000 2800x2500x2800 2,750 1100x1100x2350 780 23
HiB-2000 2,000 2800x2500x2800 3,095 1300x1300x2500 880 46
HiB-4000 4,000 3500x2500x3050 4,200 1650x1650x2700 1,950 91
HiB-6000 6,000 4300x2500x3200 5,030 2150x2150x3500 3,550 136
HiB-8000 8,000 5300x2700x3200 5,900 2200x2200x3500 5,000 182
HiB-10000 10,000 6100x2700x3200 6,700 2300x2300x3700 6,650 227

* Explosion proof type is also available upon request.

EcoRz!last

Ultra Violet Disinfection System

Deballasting Mode (HiBallast)

« No operation limit on seawater salinity and temperature

« Zero toxicity
« Specialized for small ballast capacities :
Treatment capacity : Max. 2100 m3/h

Neutrallzation Unit

« Minimized pressure loss

+ Long lamp lifetime over 40,000 hrs with stable performance

Power

MODEL  c,pflow UV Reactorunitsize  FiltenUnitSize  weignewer, kg) - Consumption(i)

Nomal Max
ECO-350 350 400x1100x1800 850x850x2300 1,400 32 62
ECO-700 700 600x1100x1850 1100x1100x2350 2,655 64 124
ECO-1000 1,000 1700x1100x1800 1100x1100x2350 3,405 96 186
ECO-1400 1,400 1500x1100x1850 1300x1300x2500 4,410 128 248
ECO-1800 1,800 3000x1100x1800 1300x1300x2500 6,340 160 310
ECO-2100 2,100 2400x1100x1850 1350x1350x2700 6,290 192 372




System

Smart & Compact Design That Can Be Easily
Installed Both on Newly Constructed Vessels
and in Retrofitting

No VRC
Modification
for Retrofit

Easy
Expandable
PLC Program

Easy & Simple
Operation

Small Foot
Print & Easy
Installation

Existing problem

in BWMS retrofit

Solution of HiBallast

SHIP OFFICE

\ SYSTEM CONFIGURATION

ENGINE ROOM
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« High cost for VRCS modification

« Long lead time for valve modification

« Cost saving thanks to HiBallast integrated valve control

« Short lead time for valve modification

HiBallast Human Machine Interface (HMI) is easily expandable,

helps easy operation, and enables to be flexibly integrated such as:

« Fully automatic operation from the valve line-up to BWMS through
VRCS control

« Operation of Sea to Sea Mode and Recirculation Mode through
VRCS control

« Heterogeneous communication enables BWMS operation and
monitoring in the ICAS
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Retrofit

BWMS Retrofit Specialist

Retrofit
Service Scope

BWMS Retrofit
Procedure

Minimum
Modification
for Retrofit

Short Lead Time
of Delivery

BWMS retrofit overall schedule

« Case 1 PC (Product + Commissioning)
« Case 2 EPC (Engineering + Product + Commissioning)

« Case 3 EPIC (Engineering + Product + Installation + Commissioning)

Task Procedures for Retrofit Vessels

Primary equipment arrangement using P&ID and the relevant drawing
v

Survey and scanning onsite
v

Recompose and reproduce piping lines to be installed with existing pipes
v

Approval process
v

Installation and commissioning

HiBallast requires minimum modification for BWMS retrofit among all BWMS types.

« Delivery: 3.5 months (Standard: 6 months after contract)

Contract with fixed layout

BWMS manufacturing

Shop test

Shipment

Installation & commissioning
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Marine Solution Scope

Marine Solution Scope (HHI-EMD)
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HYUNDAI

Total Solutions

« Tailored solution suited for customer's needs

» Simple interface and easy integration

« Quality assurance

+ Saving time and cost

« Global service network by Hyundai Global Service

(from project study to training)
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SERVICE

HYUNDAI

GLOBAL SERVICE

Global Service Network

Reliable and Powerful Support
around the World

- Optimized Solutions Suited for Customer's Needs

- 24/7, Immediate Support

Wilhelmshaven

Saint Petersburg
Tallinn
Klaipeda

©@0© Rotterdam

Antwerp
) La Spezia
Cantabria \ Istanbul
Napoli Anthens
Cyprus Dubai
0007 ;, Fujairah
Riyadh
Lagos
@ Luanda
Durban

@ Service Station
@ Spare Parts Depot
@ Spare Parts Dealer

Authorized Repaired

Contact Us

Customer Service

Hyundai Global Service Co., Ltd

6F Centum Science Park, 79, Centum Jungang-ro, Haeundae-gu,

Busan 48058, Korea
Tel +82 52202 7301~10

Genuine Spare Parts from the Original Equipment Manufacturer

Fast and Reliable Response through Global Service Network

Surrey
Seattle Montreal
Busan
Humble
i ([ 1]
Qingdao Yokohama Los Angeles ©@0© Houston
New Delhi Shanghai b ¥
Miami
Shenzhen i
Kaohsiung . Santo Domingo
Taguig Nicaragua
Panama @

®00 5 Singapore

@00 Colombia

@ © Port Moresby Ecuador

Rio De Janeiro
Sao Paolo
Santos

Buenos Aires

Warranty Service

Tel +82 52204 7760 (2-Stroke Marine)
+82 52 204 7887 (4-Stroke Marine)
+82 52 204 7742 (Stationary)

FaX +82 52 204 7760 (2-Stroke Marine)
E-mail service@hyundai-gs.com
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Global Leader
www.hhi.co.kr

Copyright © 2020 Hyundai Heavy Industries Co., Ltd.

Contents subject to change without prior notice.

HiBallast and EcoBallast are trademarks registered and owned
by Hyundai Heavy Industries Co., Ltd.

HiBallast &
EcoRa/llast

1000, Bangeojinsunhwan-doro, Dong-gu, Ulsan 44032, Korea
Marine Engine & Machinery Sales Dep't

Tel +82 52 202 5281~9
A HYUNDAI | ENGINE & MACHINERY E-mail enginesales@hhi.co.kr

HEAVY INDUSTRIES



