


Out of a tranquil silence comes 
the roar of success.
On January 22, 2011, the H-IIB launch vehicle Flight No.2 
lifted off safely, marking Japan’s 14th consecutive 
large-scale rocket launching success.  
At the same time, at various locations throughout Japan, 
MHI was advancing with preparations for its next rocket launch.
On February 14, 2011, during record low temperatures, 
MHI conducted a combustion test of the LE-7A* rocket engine.

Tashiro Test Facility, Akita Prefecture

* The LE-7A is the first-stage engine of the H-IIA and H-IIB launch vehicle.

On to
Glorious Missions

“Rocket Business”
A Promise for the Future
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A Fire Ignited 
by Enthusiasm

The moment when the LE-7A engine was ignited.  Minus 253ºC fuel spreads 
to every corner of 450 pipes that form the jet nozzle.  The fire that is blasted 
off is 3,000ºC, with extremely low temperature and high temperature 
coexisting, separated only by a 0.5mm wall of pipes.
Engineers carefully adjust and confirm the LE-7A engine prior to the combustion 
test of the engine.  Since MHI Tashiro Test Facility is located in the heavy 
snowfall region, all efforts are performed in an extremely cold environment.
The final check of the LE-7A engine, which completed its combustion test, 
is conducted at the MHI Nagoya Guidance & Propulsion Systems Works.  
After the researchers in charge have carefully checked the engine, it is 
transferred to MHI Nagoya Aerospace Systems Works where it is installed 
on the main body of the rocket.

Left photo:

Above photo:  

Below photo: 

A deafening blast begins the countdown to the next mission.
The combustion test is the last step in the rocket engine’s quality control process.  All eyes are focused on the point of ignition.  
With fifty seconds of furious 3,000ºC fire, everything is on the line, as years of collective effort hang in the balance.  
With the engine’s roar, it validates safe, stable, and sophisticated technical capabilities.  
The intense pressure ref lected on the faces of the researchers fades into smiles and satisfaction.

Tashiro Test Facility, Akita Prefecture Nagoya Guidance & Propulsion Systems Works, Aichi Prefecture

Tashiro Test Facility, Akita Prefecture
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With the combination of bold skills and delicate craftwork, a rocket is born.
Inside of a vast cleanroom, a rocket is assembled with delicate care to prevent even the slightest of imperfections.  
Roughly one million specially ordered parts are assembled to the highest standards of precision and technology.  
The rocket business is dependant on the proficiency, craftsmanship and calm professionalism of the technicians 
who ensure their final work is free from even the slightest defects.

MHI Nagoya Aerospace Systems Works, Aichi Prefecture

MHI Nagoya Aerospace Systems Works, Aichi Prefecture

MHI Nagoya Guidance & 
Propulsion Systems Works, 
Aichi Prefecture

An engineer makes an adjustment to the second stage fuel tank.  The 
diameter of the H- A is 4m, while that of the H- B is 5.2m.  The precise 
assembly work proceeds, rotating bit-by-bit, using a large tool.  
A default value has been set, even for the degree of tightening up each 
bolt, as all of the rigging works are carefully conducted manually.

Engineers work under the 
propulsion module of the H-  
Transfer Vehicle (HTV).  For the 
HTV, a design philosophy of the 
manned spaceship similar to 
the NASA Space Shuttle (2 
fail-safe) has been adopted.

The workers combine the first-stage liquid hydrogen tank and liquid 
oxygen tank.  Although they are massive in size with an overall length 
of 37m, there is no room for mistakes, not even the slightest scratch.  
It is a moment of extreme stress, even for the most-skilled engineers.A Pristine Place for

Precise Workmanship
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Launch of 
Dreams

  Japanese rockets are based on established 
aerospace technology, produced with 
steadfast care, and finally submitted to a 
meticulous quality control process.  Through 
the highest standards of manufacturing, the 
result is an astounding integration of depend-
able but advanced technologies.  MHI’s rockets 
are designed and tested in Aichi and Akita 
Prefectures respectively, before heading to the 
launch site in Tanegashima, a beautiful island 
in Kagoshima Prefecture in southern Japan.  
But despite the beautiful surroundings, the 
technicians tolerate no missteps in ensuring 

a successful launch.  And while success is 
anticipated, tension always fills the room 
as the technicians gaze at the launch pad.  
  It is said to be a symbolic example to 
conduct the combustion test to verify the 
LE-7A engine during the valuable 2,000 
seconds of time.  And when the engineers feel 
confident that everything is perfect, the 
launching becomes a reality.
  The launch of an H-IIA launch vehicle is the 
culmination of design, production, testing, 
transfer and finally—the launch.  At every 
step of the way, MHI is committed to serving 
as the foundation for the rocket business.

“Thank you for your beautiful, golden, 
shiny vehicle.”
  Such were the words of praise that the 
International Space Station (ISS) astronauts 
gave to the HTV.  The HTV is an unmanned 
transfer vehicle that transports food, 
clothing, and experimental equipment to 
ISS.  For astronauts who stay at the ISS for 
prolonged periods, the goods transported by 
the HTV are a crucial lifeline.  Following 
the retirement of the U.S. Space Shuttle 
Program, the HTV will become the only 
means to transfer goods for outboard use to 
the ISS.  Thus, the HTV will continue to 

serve as an indispensable, integral compo-
nent of ISS activities.
  In developing the overall system and manu-
facturing of the HTV, since it was first 
established as a transfer vehicle in Japan, 
MHI has seen its share of challenges over 
the years.  In particular, the task of develop-
ing a large outer opening through which 
goods could be transferred to another space-
craft in space became a revolutionary break-
through by HTV designers.  
  In the future, MHI will continue to modify 
and improve the HTV concept.  Although 
challenges remain, MHI aims to develop 
manned spacecraft to allow for round-trip 
transportability between the ISS and the 
Earth.

  Behind every rocket’s safe, successful, 
and secure launch lay the quiet hopes, 
challenges and passions of the engineers.  
While requiring three years to manufacture, 
a rocket completes its mission a mere thirty 
minutes after its launch.  However, the 
missions completed by the HTV, and the 
satellites launched, will be remembered for 
years to come.  
  Across the globe, mankind continues to 
dream of unlimited advancements in Space.  
Our hearts long to explore the surface of the 
moon, reach out to other planets, and conduct 
groundbreaking astronomical research by 

Tanegashima, Kagoshima Prefecture

satellite.  Even today, we prosper from 
satellites used for communications, broad-
casting, weather forecasting and environ-
mental management.  
  Space can not only shape dreams, but can 
also provide an assured future for all.  
  MHI wishes to continue supporting our 
lives on Earth through safe and reliable 
space transport.  This is the vision of the 
“rocket business” that MHI represents.

* MHI is the only company in the world capable of 
managing all stages of the rocket business, including 
manufacture, testing, transfer service, and launch. 

A rocket is an astounding 

integration of the world’s 

most advanced technologies.

HTV (The H-  Transfer Vehicle)

—the Lifeline of the ISS

Dreams and 

an Assured Future
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The Mark-V

“High & Heavy Cargo”
— an Indispensable Element 
of Infrastructure Improvement
  In developing nations where infrastructure is 

rapidly advancing, there is also focus on serving 

as a contributor to global economic develop-

ment.  With that, it becomes important for 

emerging nations to invest in their electricity 

supply for industrial use, as well as distribution 

infrastructures, such as airports and harbors.  

However, building infrastructure requires the 

need for High & Heavy (H&H) machinery like 

construction equipment, plant machinery and 

railway cars.  That is, machinery that is built 

in and exported from developed economies.  

In the past, it was often necessary to employ 

Massive Roll-On/Roll-Off (RORO)* ships have become 
a pillar for global vehicle and machinery trade, allowing 
for the efficient transport of the ships’ so-called 
“High & Heavy Cargo.”  Large-scale RORO ships are 
expected to play a key role in enhancing the infrastructure 
of emerging economies. 

dedicated charter ships or special-purpose 

ships for H&H cargo transportation, as the 

desired contents vary greatly in size and 

weight.  Thus, the needs of the global 

economy spurred a drive towards a more 

efficient transportation means for H&H cargo. 

Unique Internal Mechanisms 
Distinguish RORO Ships
  Maritime trade accounts for over 90% of 

global trade, and large-scale ships provide the 

most efficient means, both in terms of energy 

and manpower.  In order to support the varying 

demands of global trade, specialized ships are 

employed.  The current leading players are 

container ships, which have greatly increased 

in size.  As the world economy grows and 

globalizes, these ships have been developed 

as a mean to efficiently achieve international 

cargo distribution.  However, not all goods can 

be efficiently shipped by container, and RORO 

ships present a ready solution.  It would be 

difficult — if not impossible — to containerize 

the H&H cargo required to fuel the growth of 

developing economies.   In addition, shipping 

high-value machinery in containers would 

undoubtedly lead to unacceptable damage of 

contents. Thus, a more rational H&H shipping 

system is required, combining efficiency with 

quality and care.  With this in mind, in March 

2011 at the Nagasaki Shipyard and Machinery 

Works, MHI completed one of the world’s 

largest class RORO ship — the Mark-V — for 

a longstanding customer, Wilh. Wilhelmsen of 

Norway.

The Mark-V: 
A Technologically Superior 
RORO Ship
  Wilh. Wilhelmsen has been a leader and 

innovator in automotive and H&H cargo 

shipping for many years.  To maintain their 

high standards in efficient and effective 

maritime shipping, Wilh. Wilhelmsen has 

chosen MHI as their shipbuilding partner.   

With a longstanding relationship built on trust, 

and nearly a year of knowledge and opinion 

sharing, MHI and Wilh. Wilhelmsen decided on a 

high-performance RORO design incorporating 

low resistance hull shape, and the efficient 

arrangement of cargo and use of ramps.  

Furthermore, MHI and Wilh. Wilhelmsen 

incorporated advanced environmentally 

conscious technologies into the Mark-V, 

including a ballast water treatment system 

and a power generating system that uses 

exhaust heat to increase fuel efficiency.  The 

Mark-V project began in 2006, and the first 

ship of the class was successfully delivered 

to Wilh. Wilhelmsen in March 2011.  The 

Mark-V represents a milestone in the history 

of H&H cargo shipping.

A Company Representing 
the Best of Eco-Conscious 
Norway
  Wilh. Wilhelmsen is committed to technolo-

gies that help preserve the earth.  Wilh. 

Wilhelmsen’s E/S Orcelle — a “green 

flagship” — is the perfect example.  

  By the year 2025, Wilh. Wilhelmsen aims to 

complete the E/S Orcelle, an “eco-ship” that 

will yield zero emissions by utilizing renew-

able energy sources such as wind and solar 

power.  MHI commends Wilh. Wilhelmsen 

and the Kingdom of Norway for the forward-

looking approach to the environment through 

the E/S Orcelle.  By incorporating this vision 

with MHI’s energy-saving and environmental 

technologies, a true eco-ship will be born.  

Out of the longstanding partnership between 

Wilh. Wilhelmsen and MHI, endless possibili-

ties exist for environmental innovation within 

the maritime shipping industry. 

   In my opinion, MHI delivers competitive and 
advanced solutions ahead of the market to the 
Wilhelmsen Group. We have had a long and 
positive working relationship with MHI that has 
resulted in numerous achievement, including 
the Mark-V class high technology ship design. 
MHI continues to deliver above and beyond 
our expectations, lending great confidence to 
future cooperation between our two companies. 
For the Wilhelmsen Group, it is essential to 
partner with only the best within the ship 
building industry, and we have found MHI to be 
a trustworthy and preferred partner. In fact, we 
have not developed any other partnership that 
even remotely comes close to duplicating the 
one we share with MHI. 
   Time and again, MHI has proven to be  a very 
important partner for us because of the in-depth 
understanding of technology that the company 
possesses and its ability to apply  technological 
possibilities present at any given time. The 
Wilhelmsen Group does not place orders for new 
ships based primarily on low cost. Instead, it 
looks at the total package that encompasses 
pricing, available technology, and quality of the 
materials used, as well as the design of hull 
and cargo rooms.
   We sincerely appreciate doing business with 
Japanese companies, and especially interacting 
with the Japanese people. I spent almost six 
months in Japan myself working in a shipyard 
during the 1990’s, so I was able to meet a lot of 
Japanese people and gain an appreciation for 
the culture. I also put a lot into cultivating the 
mutual respect between the Wilhelmsen Group 
and MHI. This has strengthened our relationship 
and transcended the pure business aspects we 
share with MHI. It is a relationship we truly hope 
to continue well into the future.

Group chief executive officer
Wilh. Wilhelmsen Holding ASA

Thomas Wilhelmsen

Maritime Trade Supported by 
Japanese Innovation

MHI
IN
THE
WORLD
Oslo Shares a Story 
with the World

Wilh. Wilhelmsen Holding ASA
A leading organization of the world’s maritime industry with 
a history of 150 years (Headquarters: Oslo, Norway)
MHI has delivered a total of 23 car carrier ships and RORO 
vessels to Wilh. Wilhelmsen since 1968 (as of the end of 
March 2011). 

Thomas Wilhelmsen —  
Message to MHI

From Oslo DIRECT

* RORO ships first appeared in the 1970s as a cargo 
ship.  Loading and unloading can be easily performed, 
including in the ports of developed countries lacking 
adequate crane capacity. Recently, general cargo 
has largely been containerized, but automobiles and 
trailers — self-portable cargos — are more widely 
and efficiently transported by RORO ships.  H&H 
cargoes that are not self-portable are carried on large 
vehicles such as trailers. 
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