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Tokyo, 5 December 2025 - Mit-
subishi Shipbuilding Co., Ltd. (Mit-
subishi Shipbuilding), a part of the 
Mitsubishi Heavy Industries (MHI) 
Group, and Nippon Steel Corpora-
tion (Nippon Steel) have applied 
Nippon Steel-developed steel to the 
cargo tanks of low-pressure liquified 
CO2 (LCO2) carriers and jointly de-
veloped a PWHT-exemption technol-
ogy based on ECA. Both companies 
have recently received the world’s 
first General Design Approval (GDA) 
from Nippon Kaiji Kyokai (ClassNK) 
for this technology.

As part of Mitsubishi Shipbuild-
ing’s cross-industry initiatives to 
standardize large LCO2 carriers, 
both companies are collaborating 
to develop the steel for large LCO2 
tanks and establish a PWHT-ex-
empt manufacturing process based 
on ECA to achieve both economic 
viability and productivity. 

When an economical high-
strength carbon-manganese steel is 
used in large LCO2 tank manufac-
turing, PWHT is generally required 
for tank welds as per the IGC Code. 
However, heat-treatment furnaces 
capable of annealing large LCO2 
tanks are extremely limited, and 
this manufacturing process becomes 
a significant obstacle to tank en-
largement and a stable supply.

To address this issue, Mitsubi-
shi Shipbuilding has evaluated the 
integrity of tank welds through an 
ECA based on the steel plate proper-
ties developed by Nippon Steel. The 
results of the ECA demonstrate the 
validity of manufacturing processes 

without PWHT and received a GDA.
Nippon Steel has developed a steel 

that conforms to the NK standard 
of KF460 —with high strength, ex-
cellent low-temperature toughness, 
and economic viability—to enable 
the PWHT-exemption technology for 
large low-pressure LCO2 tanks de-
veloped by Mitsubishi Shipbuilding.

The acquisition of this GDA rep-
resents a remarkable breakthrough 
achieved by the technical coopera-
tion between the two companies, and 
it will contribute greatly to reducing 
LCO2 transportation costs by ensur-
ing the safety of low-pressure LCO2 
tanks while delivering both econom-
ic viability and productivity. Mitsub-
ishi Shipbuilding and Nippon Steel 
will build on this joint success and 
work with supply-chain partners in-
volved in LCO2 tank manufacturing 
to commercialize the developed steel 
and low-pressure LCO2 tanks.

The MHI Group is currently 
pursuing strategic measures to 
strengthen its business for the en-
ergy transition. In conjunction with 
this initiative, Mitsubishi Shipbuild-
ing is making efforts to contribute 
to the advancement of the maritime 
industries in Japan and around 
the world by utilizing its shipbuild-
ing-based marine engineering 
technologies in addition to its con-
ventional shipbuilding. The develop-
ment of this low-pressure LCO2 tank 
technology is one example of these 
efforts. Collaboration with Nippon 
Steel also demonstrates the MHI 
Group’s commitment to partner-
ships. Moving forward, Mitsubishi 

Shipbuilding will continue to build 
strategic global partnerships both to 
incorporate external expertise and 
actively advance the development of 
a CCUS value chain. Through these 
efforts, the company aims to provide 
its technologies, products and ser-
vices to ever more customers.

Nippon Steel has set out its Nip-
pon Steel Carbon Neutral Vision 
2050 to support the aim of realizing 
a carbon neutral society in 2050. In 
addition to reducing CO2 emissions 
in its own manufacturing processes, 
by delivering advanced products 
and solution technologies under 
its NSCarbolex™ Solution brand, 
it also aims to contribute to the re-
duction of CO2 emissions in society. 
The developed steel among this joint 
development project with Mitsubi-
shi Shipbuilding corresponds to the 
Thermo-Mechanical Control Process 
(TMCP) steel of NSCarbolex Solu-
tion, enhances the economic perfor-
mance of entire CCUS value chains, 
and makes a significant contribution 
to their realization. CO2 reduction is 
an urgent issue across all industries, 
and Nippon Steel will continue to 
advance products and solution tech-
nologies to support its customers’ de-
carbonization and competitiveness, 
contributing to the realization of a 
carbon neutral society.
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and Post-Weld Heat Treatment (PWHT) Exemption Based on ECA 
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Illustration of a Ship with Low-pressure LCO2 Tanks

GDA Certification



No. 436 Apr. -May. 2026 Page 8

MITSUI E&S Co., Ltd. (Head 
Office: Chuo-ku, Tokyo; President 
and CEO: Takeyuki Takahashi; 
hereinafter “MITSUI E&S”) and 
Taiyo Electric Co., Ltd. (Head Of-
fice: Chiyoda-ku, Tokyo; President: 
Takuo Yamada; hereinafter “Taiyo 
Electric”) have completed the joint 
development of an “Overhang Per-
manent Magnet Shaft Generating 
System” for large marine engines 
and commenced sales activities on 
January 2026.

Unlike Taiyo Electric’s conven-

tional shaft generators installed on 
intermediate shafts, this new system 
is mounted on the fore end of main 
engines. This configuration minimiz-
es impact on engine room layouts 
and stern hull designs, contributing 
to improving fuel efficiency and en-
hancing energy-saving performance 
for vessels. In addition, engines and 
generators can be ordered and de-
livered in a single package, helping 
reduce the workload of shipyards 
during installation and outfitting.

The system adopts a permanent 

magnet generator, which offers high-
er efficiency and a more compact 
and lightweight design compared to 
conventional wound-rotor types. A 
reduced number of periodic compo-
nent replacements also contributes 
to improving maintainability.

Furthermore, in addition to PTO*1 
(power generation), the system 
supports engine-assist operations 
through PTI*2 by providing sup-
plemental propulsion power when 
required, the system supports stable 

MITSUI E&S, Taiyo Electric Complete Joint Development of, Starts 
Sales for Overhang Permanent Magnet Shaft Generating System

The REKINDLE, a 40,000-DWT 
general cargo carrier ordered by 
CENTENNIAL SHIPPING S.A., 
was completed at NAIKAI ZOSEN 
CORPORATION’s Innoshima Ship-
yard on 18 December 2025. The 
features and main particulars of the 
newbuilding are as follows.
<Features>
1) �All of the cutting-edge dry cargo 

carrier’s holds are of double-side 
structure;

2) �Double-side structure keeps ships 
from suffering cargo hold flooding 
and fuel oil leakage when dam-
aged on their sides. Adopting a 
structure design where stiffeners 
are not exposed to cargo hold sur-
faces, moreover, the vessel makes 
cargo hold maintenance easier; 

3) �Having a shallow scantling draft 
of 10 meters, the vessel can enter 
and depart shallow ports and har-
bors. It can also navigate on the 
river, canal, lake, and elsewhere;

4) �The vessel is capable of carrying 
grains, coal, ores, steel coils, other 
steel products, cement, cement 
clinkers, sulfur, and so on. It is 
equipped with five cargo holds, 
four deck cranes and semi-open 
wide hatches; and 

5) �As attachments to save energy, 
the vessel has an SSD (Super 
Stream Duct) at the stern and a 
Surf-Bulb rudder blade. Intro-

ducing a bow shape for cutting 
through waves in rough water 
and energy-saving paints, in 
addition, it boasts improved nav-
igation performance in stormy 
weather and lowers horsepower 
and fuel oil consumption at its 
main engine. 

<Main Particulars>
Length overall: 	 183.00m
Length between perpendiculars: 		

	 177.00m
Breadth (mld.): 	 32.20m
Depth (mld.): 	 14.50m
Designed draft (mld.): 	 9.50m
Scantling draft (mld.): 	 10.00m
International gross tonnage: 		

	 25,257tons
Deadweight tonnage (at designed 

draft): 	 40,065tons

Cargo hold capacity: 		
	 Approximately 50,000m3

Crew: 	 25
Main engine: DU-WinGD 5X52-S2.0  

1 Unit
	 Maximum output: 		

	 5,200kW x 91.0 min-1
	 Normal output (84%): 		

	 4,370 kW x 85.9 min-1
Service speed: 		

	 Approximately 13.3knots
Flat state: 	 Panama
Qualification society: Nippon Kaiji 

Kyokai (ClassNK) 
Construction commenced: 		

	 18 March 2025
Launched: 	 30 July 2025
Construction completed: 		

	 18 December 2025

NAIKAI ZOSEN Completes 40,000-DWT General Cargo Carrier REKINDLE

(Continued on Page 9)
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HAKODATE completes newly developed 40,000-DWT-type  
bulk carrier PAIWAN BRAVE of HIGH BULK 40SE series

The Hakodate Dock Co., Ltd. 
delivered the PAIWAN BRAVE, a 
40,000-DWT-type bulk carrier, built 
at its Hakodate Shipyard on 21 Oc-
tober 2025. The vessel is the first in 
a newly developed series of HIGH 
BULK 40SE (super eco), jointly de-
veloped with Namura Shipbuilding 
Co., Ltd.

This design builds on the proven 
features of the highly successful 
HIGH BULK 40E series, preserving 
its flexibility to serve a wide range 
of ports worldwide, while optimizing 
cargo capacity for grain, coal, steel, 
and other commodities, achieving 
more eco-friendly operations through 
reduced fuel consumption.

Improved propulsion perfor-
mance and fuel savings are achieved 
through a newly developed vertical 
shaped bow, Namura’s proprietary 
Namura Flow Control Fin (NCF), 
Rudder-Fin, additional fins installed 
behind the NCF, the latest high-ef-
ficiency propeller, and low-friction-
type anti-fouling paints, while fully 

complying with the IMO EEDI 
Phase 3 regulations. The vessel is 
designed to be both eco-friendly and 
economical, reducing CO2 emissions.

Semi-box shaped cargo holds 
with large cargo hatch covers and 
four deck cranes are adopted for 
serviceable and safer operations in 
cargo handling work. Double-hull 
construction is also adopted for secu-
rity against unexpected occurrences 

such as collision damage and cargo 
leakage.
<Principal Particulars> 
L (o.a.) x B (mld.) x D (mld.) x d (mld.) :  

179.95m x 32.20m x 15.00m x 
10.50m

DWT/GT: 	 39,793t/24,219t
Complement: 	 24
Registry: 	 Republic of Panama
Classification: 	 ClassNK

vessel operations even under ad-
verse weather conditions or in situ-
ations where additional acceleration 
is needed.

MITSUI E&S and Taiyo Electric 
will continue to expand the applica-

tion of this system and enhance their 
service capabilities, thereby contrib-
uting to the reduction of GHG emis-
sions and further energy efficiency 
in vessel operations by responding to 
customer needs.
*1 �PTO (Power Take-Off) : Gener-

ates electrical power from engine 
rotations and supplies electricity 
to onboard the vessel.

*2 �PTI (Power Take-In) : Drives the 
generator as a motor to assist en-
gine output.

Image of Overhang Permanent Magnet Shaft Generating system

(Continued from Page 8)
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ONE SERENITY
Builder: Imabari Shipbuilding Co., 

Ltd.
Ship type: 13,900-TEU containership
L (o.a.) x B x D: 335.94m x 51.00m x  

30.10m
GT: 140,233t
Main engine: 7G95ME-C10.6
Speed, service: about 22.0kts
Classification: LR
Registry: Liberia
Completion: 19 December 2025

MOUNT MAKALU
Builder: Japan Marine United Cor-

poration
Ship type: 211,900-DWT-Type Bulk 

Carrier
L (o.a.) x B x D: 299.99m x 50.00m x 

25.00m
GT: 108,999
DW: 211,900t
Main engine: HZME MAN-B&W 

7S60ME-C10.6-HPSCR
Complement: 25
Classification: ABS
Port of Registry: Monrovia, Liberia
Completion: 13 February 2026

AQUABELLA
Builder: Namura Shipbuilding Co., 

Ltd.
L (o.a.) x B (mld) x d (mld): 291.92m x  

45.0m x 18.2m
DWT: 182,663t
GT: 94,634t
Main engine: MAN B&W 7S60ME-

C10.6-EGRBP x 1unit
Complement: 24
Registry: Marshall Islands
Classification: NK
Completion: 28 November 2025

TOMINI SAKURA
Builder: Oshima Shipbuilding Co., 

Ltd.
Hull No.: 11107
Ship type: Bulk Carrier
L (b.p) x B x D: 177.20m x 32.26m x 

15.20m
DWT/GT: 42,401MT/25,584
Main Engine: J-ENG 6UEC42LSH-

Eco-D3-EGR (Derating)
Speed, service: 14.00kts
Classification: NK
Registry: Marshall Islands
Completion: 21 November 2025

NORTHERN PEARL
Owner: Panamanian Owner
Builder: Shin Kurushima Sanoyas 

Shipbuilding Co., Ltd.
Hull No.: S-6265/S-1416
Ship type: Bulk Carrier
L (b.p.) x B x D: 197.3m x 32.24m x 

19.22m x 11.3m
DWT/GT: 63992t/36372t
Main engine: MITSUI-MAN B&W 

6S50ME-C9.7-EGRBP
Speed, service: 14.1kts
Classification: NK
Registry: Panama
Completion: 21 November 2025

Prepared and edited by Ocean Commerce Ltd.

InformationInformation
from JSEAfrom JSEA

Our news letter, SEA-Japan, 
is now available as e-mail. If 
anyone wishes to receive the 
digital edition (pdf format), 
please contact

sea-japan@jsea.or.jp
with the following information 
of yourself for identification:

1.Full name;
2. �Company name/occupation, 

or freelance/others;
3. �Your company address, or 

your country; and
4.E-mail address

You can also find back issues 
of SEA-Japan at our website: 

https://jsea.or.jp


