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ABOUT HEADWAY

Headway is a high-tech enterprise with the purpose of scientific and technologi-
cal innovation, dedicated into providing low carbon solutions and technical
service worldwide. Headway owns independent R8&D center and production
base in Qingdao, China.

Headway established independent R8D centers and manufacturing facilities.
The BWMS manufacturing facility has an annual production capacity of 1,000
sets. With branches in Shanghai, Singapore, Japan and Greece, 15 agencies in
Guangzhou, Dalian, Zhoushan, and more than 120 service/technical support
stations in 56 countries and regions, Headway built a comprehensive global
service network.

Headway's product portfolio includes 3 segments: Carbon Neutralization,
Water Treatment and Smart Shipping, which are all developed under the long
adherent R&D ideology of "Be Innovative, Stay Excelsior".

Headway is willing to continue the cooperation with global partners based on
mutual trust and beneft, to embrace the future of green shipping and sustain-

able development, pioneer in decarbonization strategy, zero-emission shipping
and marine environmental protection.
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BACKGROUND

* Adoption of mandatory energy effi-

REGULATIONS

2011

PROJEC
IMPLE
SUPPOR

ciency regulations for ships under
MARPOL Annex VI - Energy Efficiency
Design Index (EEDI for new ships,
Ship Energy Efficiency Management
Ptan (SEEMP) for all ships (15 July

* "Mitigation of chmate
change” Global Pragramme
included in IMO’s Integrat-
ed Technical Cooperstion
Programme (ITCP), later
renamed as “Energy Effi-
ciency” Global Pro-
gramme

“ « IMO-KDICA (Korea International

Co-operation Agency) GHG proj-
ect on bulding capacities in East
Asian countries to address GHG
emissions from ships

HEADWAY

= EEDI and SEEMP
enter into force

cal cooperation and
transfer of technology
relating to the improve-
ment of enengy efficiency
of ships (MEPC.229(65))

« Approval of the Third
IMD GHE Study
2014 (October

2014)

2012 2013 2014 2015

* Blobal Maritime Energy
Efficiency Partnerships
Project (GloMEEP)
launched vith 10 lead piot
countries — a Global Environ-
ment Facility (GEF)-United
Nations Development Pro-
gramme (UNDP)IMO project

= EEDI phase 1 in effect -
10% reduction in carbon
intensity of new shps

HEADWAN u

2016

* Global network of five re-

*+ Rdoption of an manda-
tory IMD Data Collec-
tion System (DES) for
ships to collect and
report fuel od consump-
tion data from ships over
5,000 GT

gional Maritime Technology
ion Centres
(MTCCs) launched under
IMO-executed GMN project,
funded by the European Union

* Low Carbon Global Industry

Alliance launched under Blo-
MEEP project to support an
energy efficient and low carbon
mentime transport system

2017

*IMDadopts T
procedure to

« Mopton of the IMO IntialStst- T ropen of estes
egy on reduction of GHE emis- of candidate
sions from ships, with a vision to meesures.
reduce GHG emissions from inter-
national shipping and, as a matter * First year of i T
of urgency, aiming to phase them mandatory re-
out as soon as possible in this cen- porting of fuel
tury and setting levels of ambition oil consumption
and set of short-, mid- and data to the IMO
long-term candidate measures data Collection
[April 2018) System

* GloFouling Partnerships
project launched with 12
lead countries to tackle
biofouling on ships to ad-
dress bioivasions and
support energy efficiency
gains through cleaner
hulls. A Global Environment
Faciity (GEF) -United Na-
tions Development Pro-
gramme (UNDP)- IMO
project

2018

2019

* IMO GHG Technical Co-
operation Trust fund
established

* MO Symposium on IMD
2020 sulphur limit and
Alternative Fuels

« Resolution adopted on volun-
tary cooperation between
ports and ships to reduce
emissions (resolution ME-

PC.323(74) of May 2019}

+ IMD-Norway GreenVoy-

age2050 Project is launched Lo

support. implementation of the

Initzal Strategy and pilot project

demonstrations (May 2019)

+ GloFouling Global
Industry Alliance
established to ad-
dress biofouling

+ IMD-Republic of Korea
GHG SMART project
launched to develop train-
ing to support developing
States to reduce GHG emis-
sions from shipping (Octa-
ber 2020)

* Launch of IMD -EBRD-
World Bank FIN-SMART
Roundtable on Fnancing
Sustainable Maritime Trans-
port (October 2020)

2021 2022 2023

* Resolution adopted on Encourage-
ment of Member States to de-
velop and submit voluntary na-
tional action plans to address

2020

GHG emissions from ships (resalu-
tion MEPC.327(75) of November

| D] DN

Data: IMO — Addressing Climate Change: A Decade of Action to Cut GHG Emissions from Shipping

T * Initiate consideration of
mid-term measures under
Pnase | of the Workplan (Octo-
ber-November 2021)
* Adoption of short-term mea- T p 3 1

« Approvalofthe T sures (EENI, CIl) to reduce 1« Further consideration of as-
Fourth IMO GHE carbon intensity of all ships sessment of impacts on
Study 2020 by 40% by 2030, compered States of candidata GHG mea-
(November 2020) to 2008 sures (October - November

2021)

* EEDI phase 2 in * Aggregatad results of the « EEDI phase 3 in
effect - up 20% 2018 fuel consumption effect for certain
reduction in carbon data collection system ship types with up to
intensity of new (DES) pubkshed for MEPC 50% carbon intensity
ships 76 (March 2021) reduction for new

budd large container-
ships

* IMD Symposium on
alternative
low-carbon and
zero-carbon fuels

ber 2021)
(February 2021) 3

+ IM0-Germany Blue
Solutions Project for
Asia project estab-
lished (Aprd 2021)

+ IMD-Singapore Next-
GEN project launched
to connect, decarbonise-
taon inicistives (Apnil
2021 L

« EEX] survey requirements

take effect (November
2022

+ Carbon intensity measures
enter into effect

* Revision of the IMO Initial
GHE Strategy

« Start of carbon intensity
data (CID) collection under
the short-term measure

* IMO-UNEP Maritime Zero-Low
Carbon Innovation Forum (Septem-

* To reduce CO, emission per trans-
port wark by at least 80%, com-
pared to 2008

* To reach net-zero GHE T
emissions by or around,
i.e., close to, 2050

* To reduce the total annual GHG emis-
sion from international shippping by
at least 20%, striving for 30%

* Uptake of zero or near-zero GHG
emission technologies, fuels and/or
energy sources to represent at least
5%, striving for 10% of the energy
used by international shipping

* To reduce the total
annual GHG emission
from international
shipppng by at least
T0%, striving for 80%

+ EEDI phase 3 in effect - up to
30% reduction in carbon inten-
sity for newbuid ship

2024 2025

DID YOU KNOW?
The EEDI and SEEMP were the first ever mandatory global GHG reduction regimes for an entire

international transpart sector.
KEY

EEDI Energy Efficiency Design Index — with increasingly strict carban intensity stan-
dards for new ships

SEEMP Ship Energy Efficiency Management. Plan - for operators to improve the energy
efficiency of all ships

GHG Greenhouse gases

MARPOL  International Convention for the Prevention of Pollution from Ships

ci Carbon Intensity Indicator

EEXI Energy Efficiency Existing Ship Index
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REGULATION

7

IMO GHG Reduction Targets

100%
5008 20%, striving for 30% 2018-2023
Benchmark r‘educr.ion Short-term measures
(g 80% o » 2[_)2_3—2[]30
GT= 400 GT= 5,000 o Uptake of zero or near Mid-term measures
App|y to . T D Reduction of CO, zero GHG emission
International Voyage International Voyage @ St fglslrsmfa:ghfegftzl 832‘ By 2030
= k, b Long-Te
_ _ g - cr?cslgc;rscnvz%r;b : y ong-Term measures
- EEXI applicable from the first C]i:) compared to 2008
Before 90931 1 annual, intermediate or Before 2023.1.1 Update SEEMP =
o renewal IAPP survey on or (Cll Procedure, etc.) -
after 2023.1.1; g 40%
- Submit EEXI Technical File; B
- Submit Onboard Manage- - Submit Cll Calculation; 0 g PSS — ne:?nr:sr;?g;zsegs c()BPHG
ment Manual (OMM), if - Issue SoC for Cll Rating; ’ | | e i
2023.1.1 necessary; Calculate ClI . Ships rated as D for 39 =0% S EID%DC oeee
(Entry into Force) . jsqye IFF Certificate. (23.1~23.12)  consecutive years or as E
shall undertake the .
2024 N Calculate ClI corrective plan in accor- UD/; - - . = =" . il
(24.1—24.12)  dance with the revised e = Yea? 0 20 0
o006 Calculate Cll SEEM!J an(_i verified by the
- (25 1—95.19) administation or RO.
. _ _ MEPC 80 sets the "2023 IMO Strategy on Reduction of GHG Emissions from Ships",
The EEXI and Cll reduction rate for 2027~2030 will be decided by 1+ with two key milestones for achieving net-zero emissions:
Before 2026.1.1 January 2026, based on an evaluation of the measures.

1.By 2030, reduce shipping greenhouse gas emissions by at least 20% compared to 2008

o levels, striving for 30%.
Bv 2030 To reduce CO, emissions per transport work, as an average across
y international shipping, by at least 40% by 2030, compared to 2008; 2.By 2040, reduce shipping greenhouse gas emissions by at least 70% compared to 2008

levels, striving for 80%.
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MORE COMPACT

HIGH-SPEED CENTRIFUGAL DECARBURIZATION Aearation Uric

Enhanced by the High-Speed Centrifugal Decarburization Technology, OceanGuard® Onboard Carbon Capture System
(OCCS) adopts the high centrifugal field generated by the hyper-speed rotating to replace the gravity field in conventional

solutions. The technology provides better contact between gas and liquid and dramatically increases the mass transfer
rate.

Empowered by digital modeling and flow field analysis, Headway established models for the liquid holdup, effective contact
area, liquid/solid contact surface, and liquid dispersion based on the flow characteristics and dynamic variation of liquid
drops. The research provides theoretical support for the experimental research and technology improvement. LOWER CONSUMPTION

of Inputed Heat

HIGHER EFFICIENCY

of Molecular Reaction




SOx
Scrubber

Pre-Process
Module

CO, Storage | CO, Liquify
Module Module

CO, Refrigeration

Module

Clean
Emission

Absorption [l
(Wit CO,
Module

Desiccate
Module

Desorption

Pressurize

Module

DNV

Headway Technalogy Group (QiNga3o) Co., Ltd.
N0.32, Keyuan Jng € Road, Laoshan Area,
QIngdao 266100

China

Our reference:
M-SA-CLUOYSKAR/
P41573-0-3

APPROVAL IN PRI

Oceanguard(
developed by Headway Technology G

This is to certfy that the carbon capture system develo]
granted Approval in principle.

In this AiP the scope is limited to verification of complia
Ships 2021-07 Pt 4 Ch. 1 (Machinery systems, general
appreval is limited to the arrangement given in drawings thi

Attached Approval Jetter, fists the drawings that have beel
requirements and assumptions, issues that need to be
Compliance with assumptions and comments in Approval
Principle

The Approval in Principle does not imply relaxations relatd
and certification of the SipPure, for example to dod
requirements or technical requirements.

DNV
Hevik, 2022-06-20)

Dalor Bukarica
Head of Section, M-SA
Approval Centre Not

OceanGuard® OCCS is currently undergoing the NTQ certification process.

CERTIFICATE CF APPROVAL IN PRINCIPLE
No. 202200258

Thi bt deaduse Dt B e Apprcadl in P ple o the foloning project
Carbon Capture System
\eme of the Clent Hasdway Technology Graup (Cingess] Co, L m
“eyuan Jing 6th Rocd, Qingdao Bhandong Frovince, Je6700 PR

Shina

Cescripion The Approval in Pringiale rafare t €a-bon zapturs sysiem ‘of Marine
e

hee hasr ~aad ont i complance wih Lz p ooess desaibed i the ‘RINA Guide for Apprevelin
Principle of Naval Tecknolegios’, on ths baz € ! the taznical ermena ot the

<RINA Ruies for he Classibcation of Gaps, 2022

<MAR PO -Inmrstiral Convenlbun fur lie Preventon of Po labon from Chis, 22 amended

wath tha SPAcMCILErS INOW fepon=1

2ed documentzticr, previded by 11 Cliznt alaace the Appoval in Principle ca-theata

0 1-RINAILTT

09 SLEMALed CCCUIT ENTS RAVe hass aYAminad hy RINA fi purpose of L A P with postve
resuts. Po cvont systorm cecigr related t) carbon capture systam 10 1
ity are Jeemad ' be Approvee £ ¥ reip e, N a359 dance wits RINA Approsal in Pineple Mrcesses,
repan! 40 ey dabiars il RINA s o3 e lined asove
Al reqarements cetailad - raolead MC reguations arc FINA nes bave o o€ Ul 93 at Anal datal
dnsix stage fix rsed wp=ifu o el wili fossib e akdions of furher mesaures infoduczd by the Fog
and Stte ASTINSIANIONG

tesned ai Shomgtrai an

25t July 20.
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R&D TEAM

7

Headway's professional OCCS R&D team, composed of B divisions,
offers full process solutions.

SPECIFICATION STRUCTURE
~“CALCULATION O Design )  GOMMISSION —

= A A

Oversee the calculation and Oversee the structure design and Oversee the commissioning,

optimization of OCCS specifications optimization of the components troubleshooting and repair of OCCS

ELECTRICAL
DESIGN
|

i L @

REGULATION — ~INSTALLATION

=
w
Oversee the documents to send to Oversee the design and optimization Oversee the logic design, electrical
Class for inspection along with the of pipelines for OCCS design and optimization of those designs

explanation of regulations
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CARBON CYCL
ECOSYSTEM

Onboard Carbon Capture System CO, captured by the carbon capture

| system and liquefied for storage and |
transportation

Hydrogen Generated by Green Power
(Wind/Photovoltaic/Tidal) G

Methanol Fueled Vessels

Liguid CO, transported to

onshare plant

. Carbon Cycle
I \ Ecosystem

methanol-fueled ships

Methanol Fuel Supply System

Hydrogen and CO, are catalyzed
to synthesize green methanol

Hydrogen efficiently stored and
transported in solid-state materials

Methanol Synthesis Plants




