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Realizing carbon neutrality with e-methane
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The Daigas Group strives to fulfill its “2050 Carbon Neutral” Commitment
through the decarbonization of city gas feedstock with innovations
such as methanation technologies and decarbonization of power
driven by generating and expanding the use of renewable energy. At
the same time, the Group will also advance initiatives to ensure the
reduction of CO: in the society until such solutions are established.
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Methanation is a technology that produces e-methane* by synthesizing
recycled CO, with hydrogen derived from renewable energy.

Since it recycles CO. captured from the air, there is no increase in
atmospheric CO, even when e-methane is combusted.

With e-methane, a smooth transition to carbon neutrality can be
achieved with minimal social cost as it can be used with existing city
gas infrastructure, and combustion facilities of our customers as it
consists of the same composition as city gas.

* Synthetic methane produced using non-fossil fuel energy sources such as green hydrogen.
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Osaka Gas Co., Ltd.
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O& OSAKA GAS Osaka Gas strives to promote the widespread use of natural gas, a greener energy source compared to other
fossil fuels, through its gas supply business, mainly in the Kansai region of Japan. The company also delivers
LNG to other areas of the country by trucks and coastal vessels. In fiscal 2023, Osaka Gas decided to launch
an LNG bunkering business, aiming to contribute to decarbonizing the maritime transport industry.

. 06-6205-4566 &= https://www.osakagas.co jp/ssl/form/mailshori/index.html(z+—n&b) & https://www.osakagas.co.jp/
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Since launching Japan's first coastal LNG carrier in 2003, NS United Coastal Tanker Kaisha, Ltd has
come to own, operate and manage three coastal LNG carriers currently in service. NSUT also has
experiences of Ship-to-Ship LNG transfer operations from the ocean going LNG carrier (mother vessel) to
the own coastal LNG carrier over 50 times off the port of Tomakomai (Hokkaido) in the year 2011/2012.

,03-6895-6582 = eigyoubu_tanker@nsuship.co.jp &} https://www.nsutanker.co.jp/

NS United Coastal Tanker Kaisha, Ltd.
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Kobe-Osaka International Port Corporation
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Kobe-Osaka
International Port ‘ (Osaka Port and Kobe Port) based on the international container strategic port policy. Through initiatives such as the development

Kobe-Osaka International Port Corporation was established in October 2014 as a port-operating company for the Hanshin Port

Corporation
of high-standard container terminals and the promotion of their integrated use, the expansion of international shipping networks
for trunk lines, the strengthening of domestic feeder networks, and efforts toward achieving CNP (Carbon Neutral Port) and
promoting DX (Digital Transformation), the corporation is aiming at raising the international competitiveness of the Hanshin Port.

.078-855-2215 = soumul®@hanshinport.cojp & https://hanshinport.co.jp/
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Introduction of LNG bunkering business using
the Ship-to-Ship method |
in Osaka Bay and the Seto Inland Sea
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Ship-to-Ship LNG bunkering to be launched at Osaka Bay and the Seto Inland Sea!
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*1  Osaka Gas International Transport Inc. *2 NS United Coastal Tanker Kaisha, Ltd.
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*3 Kobe-Osaka International Port Corporation
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Osaka Gas Co., Ltd. (Osaka Gas), NS United Coastal Tanker Kaisha,
Ltd. (NSUT), and Kobe-Osaka International Port Corporation (HPC)
have announced the launch of an LNG bunkering business of
supplying LNG fuel to vessels ("LNG bunkering") in Osaka Bay and
the Seto Inland Sea using the Ship-to-Ship method.

Traditionally, heavy oil has been the main fuel used by vessels, but in
response to the global trend towards decarbonization, the
International Maritime Organization has set a target of zero
greenhouse gas emissions by 2050. With efforts to meet this target,
an increasing number of LNG Fueled Vessels (LFV) are expected to
enter service in the coming years. The companies are also aiming to
introduce e-methane™ to replace LNG in the future as a means of
further accelerating decarbonization of bunker fuel.

Osaka Bay LNG Shipping Co., Ltd., a company jointly established
by Osaka Gas International Transport Inc. (Osaka Gas’ 100%
subsidiary), NSUT, and HPC, will construct the LNG Bunkering
Vessel (LBV)2, aiming to commence operations in the first half
of FY2026.

*1  Synthetic methane produced using non-fossil fuel energy sources such as green hydrogen.

*2 Adopted as a project eligible for the Ministry of Land, Infrastructure, Transport and Tourism’s
“LNG Bunkering Hub Development Program” for fiscal 2023.
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Ship-to-Ship Bunkering Opertaion

LNG supply
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First, LNG is loaded to a LNG Bunkering Vessel (LBV) using loading
arms at the facilities located in Osaka Gas’ two LNG Terminals
(Senboku LNG Terminal, and Himeji LNG Terminal). The LNG is then
transported to a berth where an LNG Fueled Vessel (LFV) is moored
at. Upon arrival of the LBV, the two vessels are connected with
flexible hoses for supply.

The LNG loaded at the terminals is not only used for supply, but also
as fuel for the LBV as it travels to its destination.
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(4)LNGH VU B|’ #3,590m3

#1,000m3/h

(2) Gross tonnage
approx. 4,250 T

(1) Vessel dimensions

Total length 86.29Mm
Breadth 17.60m  (3) LNG tank system
Draft 4.60 M IMO Type C independent tank

(4) LNG tank capacity
approx. 3,590 m?

(5) LNG discharge rate
approx. 1,000 m3/h





