
The Grueling Crash-Stop Astern Test
  Of the performance checks these men conduct, the 
most dramatic is the crash-stop astern test. While the 
ship is underway, at an order from the captain or chief 
engineer, the ship’s propeller is put into reverse — 
in effect, jamming on the brakes. The test is conducted 
under the assumption of conditions necessitating an 
emergency stop in order to avoid a collision — 
the kind of situation that may not occur even once 
during the ship’s lifetime. “We set the propeller 
running full-astern, putting on the brakes,” says 
Kuroda. “The engine produces enormous amounts 
of horsepower, turning the 6.6m diameter propeller 
at a rate of 100 revolutions per minute, so when we 
throw it into reverse, there’s a thunderous roar fit to 
blow off the turbocharger. It’s enough to make the 
ocean surface bubble, changing it from deep blue to 
white foam.” Kuroda joined the company about 18 
years ago and has been supervising the design of 
engine propulsion systems ever since. He speaks quite 
calmly when he talks about this tense moment. You 
can hear the confidence that comes from an engineer 
with wide-ranging experience. Is there not a chance 
that this excruciating test will damage the engine? 
“The shaft that joins the engine to the propeller is 
over 50m long, but is positioned with great precision 
within a tolerance of 1/100th of a millimeter. The 
engine, propeller and shaft core are designed to 
handle the stress placed on them by sharp turns 
and similar maneuvers, so none of them so much 
as flinch.” Kuroda, Azuma and the others speak 
with pride of the capability of the engine rooms 
they build together.
  “We carefully calculate the output on paper, and we 
also perform tests on the engine, pumps and other 
components as single units. However, we can’t say 
that the ship is complete until we’ve attached the 
shaft and propeller to the engine and turned them, 
testing whether the machinery functions properly as a 
whole,” Kuroda explains.
  A car carrier that recently completed its sea trial 
was some 200m long and 40m high. The ship was 

huge, capable of carring 5,200 passenger cars. It was 
composed of several tens of thousands of types of 
equipment, and over 200,000 parts; more than 6,000 
sections of piping were used in the engine room alone. 
These gigantic vessels are precisely assembled from 
an almost unimaginable number of components, and 
sea trials are used to test whether all parts work 
together smoothly as a single system on the open 
ocean, safely and with the expected performance.

Checking Everything to Guarantee 
Safety and Peace of Mind
  The engine room, the seat of the engine itself, is 
at the stern. The room is below the waterline and 
has no windows. The environment is the complete 
opposite to that of the wheelhouse, where one can 
look out over the expanse of ocean, but it here that 
the ship’s heart is located. “The temperature in the 
engine room reaches over 40 degrees Celsius; in the 
rainy season, it’s sweltering. The engine is as tall as a 
three-story building, and its roar tops 90 decibels, so 
it’s impossible to stay there long without ear plugs,” 
says Azuma. In that situation, engineers carefully 
perform final adjustments and maintenance on the 
engine and individual pieces of equipment according 
to directions from the engine control room.
  During the test, Miyaji, Kuroda 
and Azuma take up their 
positions in the engine control 
room, using the monitors to 
check fuel, water temperature 
and pressure, fluctuations in 
combustion efficiency, and other 
indicators of the operating state 
of the equipment. If there are any 
irregularities, alarms sound. A 
wall separates them from their 
companions performing the 
checks in the engine room, so 
contact must be made via 
transceiver. Relying on their 
colleagues’ voices, they must Kobe Shipyard and Machinery Works, with members of the Shipbuilding and 

Repair Department involved in sea trials
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Engineers’ Passion to 
Perfect Engine Performance

guess at and identify the cause of the irregularity, 
then make a series of swift adjustments.
  Most irregularities are within the scope of assump-
tion. “During sea trials, the accumulated precision of 
all the work done so far becomes clear. When 
alarms just keep sounding, it’s one tense moment 
after another; on occasion, we’ve been frustrated 
because we couldn’t finish making adjustments 
before the sea trials,” says Azuma. In this way, by 
checking every detail and resolving problems while 
out on the ocean, safety and peace of mind are 
guaranteed. In the very last run of the trial, not a 
single alarm sounds.

Birth of a Ship and Its Upbringing
  The stage for sea trials is the majestic open ocean. The 
weather factor is significant, and trials occasionally 
take place in extraordinarily harsh conditions. Miyaji 
recalls one unforgettable such experience. A front 
that had looked set to pass through settled in, and 
they were hit with bad weather. The ocean was 
rough, and the waves were so high that the propeller 
broke the ocean’s surface. “We wanted to carry out 
a speed trial, but we couldn’t get the engine’s speed 
of rotation up because of the storm. That said, when 
we stopped, the ship began to roll. We had no 
choice but to keep the ship underway until the front 
passed through.” However, if they were going to 
keep the delivery date, they would not be able to put 
out to sea for another trial. Under pressure, Miyaji 
flexibly changed the plan, solving the problem by 
switching the order of the tests and making other 
adjustments to the schedule. Despite the crisis, they 
managed to carry out all the tests and return to 
the shipyard very nearly on schedule. “When we 
made it through that, I felt like I’d finally reached 
the pinnacle of success. It felt so good to have 
correctly gauged how the schedule needed to be 
changed,” he says, laughing about this struggle that 
could happen only to a chief engineer.
  About the sea trial, Azuma says, “It’s a real pleasure 
to be able to confirm the results of a job you’ve all 
worked on together. Sometimes the ship owner will 
say a few words to you to express his gratitude as 
well; I think it’s an occasion to be valued.”
  Kuroda adds, “It’s tough. You get tense over events 
you didn’t see coming, and things happen that cause 
you trouble. Even so, it’s great when you manage in 
the end to resolve them, and the solutions get 
incorporated into the next design.”
  In the case of merchant vessels, the construction 
period spans about two years, from the beginning of 
the design phase to final delivery. During this period, 
there is an important event known as the ‘ship’s 
birthday’ — the first time the ship touches water at 
its launching. The subsequent sea trials, implemented 
as part of the process of seeing the ship to maturity, is 
a very important process: ‘we’re sending this child of 
ours out to sea for the very first time.’ The knowledge 
and know-how gained here will be put to use in 
building ships that are even safer and more reliable 
in the future.

If, for any reason, a ship’s engine was to fail during a voyage, the ship would be nothing more 
than a gigantic drifting hulk, with the ship’s owners suffering huge losses as a result.
No matter what happens, the engines must not fail. Freight distribution must not be halted.
To that end, skilled engineers have no choice but to go to sea and test for themselves performance 
under extreme conditions. That important mission is the final test: the sea trials.
Here three men provide an insight into sea trials: Takayuki Miyaji, who has spent many years 
supervising sea trials as chief engineer; Kentaro Kuroda, who manages the design of 
the engine propulsion system, focusing on the engine; and Masataka Azuma, 
who supervises the engine propulsion system as a whole at the shipbuilding site.

Sea Trials — A Trying Time for New Ships
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The Earth’s hot mantle accounts for more than 80% of the planet’s volume. From steam and hot water heated to 
high temperatures by the thermal energy stored beneath the Earth’s crust, geothermal power can be used to generate 
the supply of electricity. The Earth acts as a boiler, providing steam to spin turbines that generate power. Therefore, 
there is no need to consume limited resources or to emit CO2 while generating power. Since the process is not 
weather-dependent, it has the additional merit of being able to provide a stable power supply. Geothermal power generation 
ranks alongside wind and photovoltaic power generation as renewable energy, and its use is spreading all around the world.

Tapping Earth’s vast power to generate electricity ― 
The geothermal option
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GEOTHERMAL POWER GENERATION
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Hatchobaru Power Plant, Oita Prefecture, Japan
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Two-phase flow transmission pipe economically uses one pipe to transport steam and hot water (two-phase 

fluid) extracted from a production well to a power generation plant. MHI adopted this style of transmission 

in combination with the world’s first double-flash cycle (described on page 8 of this article) in its operations, 

and it has now become a global standard.

Hot water separated from steam in the steam separator (photo left) is sent to the flasher (photo right). In the 

flasher, the pressure is reduced, turning some of hot water into steam, which is used to power the turbines. 

The residual warm water separated in the flasher is returned to the ground through reinjection wells.

Hot steam exhausted from the turbine is cooled in a condenser, converted to warm water, and sent to a 

cooling tower. Here, it comes into contact with the atmosphere, and after being cooled further, it is returned 

to the condenser and reused as cooling water. Accordingly, there is no need for external sources of cooling 

water during operation at a geothermal power plant. 

〔C～E: Kyushu Electric Power Co., Inc., Hatchobaru Power Plant, Oita Prefecture, Japan〕 

A :

B :

Heat sources from underground are separated into steam and hot water by a steam separator (photo right); 

the steam is then sent to the turbine and used as power to drive the generator. That power holds enough 

energy to rotate the nearly 25-ton turbine rotor at 3,600 rpm to produce 55,000kW of electricity. (The photograph 

was taken while the power generation plant was shut down for maintenance and shows the steam that would 

normally be delivered to the turbine being discharged from the silencer. Ordinarily, this steam is used to 

generate power.) 〔Kyushu Electric Power Co., Inc., Hatchobaru Power Plant, Oita Prefecture, Japan〕

Transportation pipes carry steam from a production well in the mountains to the power generation plant. 

A symbolic landscape as geothermal power generation plants tend to be located mostly in mountainous area. 

〔Kyushu Electric Power Co., Inc., Otake Power Plant, Oita Prefecture, Japan〕

In geothermal power generation plants, steam and hot water are extracted from production wells dug to geothermal aquifers 
anywhere from 300 to 3,000 meters underground.* Care is taken during this process to protect precious underground resources. 
After use, the hot water is sent back underground through several reinjection wells. After powering the turbines,  
the exhaust steam is cooled, turning it back into water, and is used as cooling water, while another portion is discharged from 
cooling towers as water vapor. The mist eventually becomes rain and returns to earth; over time, it soaks deep into the ground, 
once again becoming a geothermal resource. These are truly ecological plants that perform beneficial cycles modeled on Mother Nature.

Power plants in coexistence with nature: a beneficial cycle

Ecological Plant Solutions
for Earth’s Water

052012 No.16604 2012 No.166

* In the Kyushu Electric Power Co., Inc. Hachobaru Power Plant, steam and hot water are extracted from geothermal aquifers located from 2,000 to 3,000 meters underground.
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The casting process in a foundry. Of the equipment and components used in geothermal 

power generation plants, machinery such as the steam turbine and equipment unique to 

geothermal generation is manufactured in-house. This includes the casting of components. 

The highlight of the process is when molten metal at approximately 1,600°C is poured into 

casting molds made of artificial ceramic sand.

Scale formation on first-stage nozzle nearest the turbine inlet. 

Scale forms due to impurities in the geothermal steam, which 

leads to reduced generator output. A system that cleans 

the nozzle even while power is being generated has been 

developed and is now in operation.

〔D～G:Nagasaki Research and Development Center, Nagasaki 
Shipyard and Machinery Works, Nagasaki Prefecture, Japan and 

other MHI facilities.〕

A

H

A～C : A geothermal power generation steam turbine on 
which maintenance and inspection have been completed. 

The turbine has been adjusted to within 1/100th of a millime-

ter, and then covered with the upper casing. MHI was the first 

manufacturer of steam turbines in Japan. Since then, the 

company has developed and manufactured steam turbines 

for thermal, nuclear, and other types of power generation 

plants. Moreover, MHI also boasts an abundant maintenance 

record and continues to use the knowledge it acquires in the 

process to ref ine its turbine development techniques. 

〔A～C:Hatchobaru Power Plant, Oita Prefecture, Japan〕

Advancing
the Pioneering

Spirit

Harnessing Earth’s riches through sustained endeavors
In order to use geothermal energy – natural heat – at a power generation plant, high-level facility design and careful materials selection 
are indispensible. Natural subterranean steam and hot water contain large amounts of impurities and non-condensible gas that can get 
into plant piping, equipment and turbines, resulting in corrosion and erosion damage of metals and in lowered facility production. 
What’s more, the elements in the steam and water vary by region, compounding the challenge.
Here, extensive knowledge accumulated from local material testing and field operations in 13 countries worldwide is put to use. 
This knowledge facilitates precise and flexible designs and materials selection suited to each environment and its diverse needs, 
and is poised to lead the way to the next challenge: rates of operation and reliability surpassing those of thermal power generation.

D :

E :

A corrosion test by electrochemical method, conducted on raw materials considered 

for use in turbine rotors and blades. The harsh corrosive environment to which 

geothermal turbines are exposed is artificially created; the candidate materials are 

then put inside, and their corrosive properties observed and tested. In this way 

materials are narrowed down to those that stand up best in corrosive environments.

Performing an endurance inspection under dynamic stress in a corrosive 

environment for candidate materials, in order to design high-reliability turbines. 

This is a “rotary bending corrosion fatigue test,” used to inspect fatigue 

strength of a material repeatedly subjected to a load. In the test, candidate 

material 6mm in diameter is exposed to natural geothermal steam and then 

inspected by repeatedly applying a load more than a million times. The enormous 

amount of data from materials research makes it possible to design geothermal 

power generation steam turbines suited to steam from any part of the world.
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MW=1,000kW

P.8-9:Reykjavik Energy Co., Hellisheidi Geothermal Power Plant (Iceland) Mindanao Power Plant (Philippines) Olkaria  Power Plant (Kenya) Mokai  Power Plant (New Zealand) Germencik Power Plant (Turkey)

Greece 2MW

Turkey 47.4MW

Japan 272.3MWPortugal 3MW 

Kenya 149.8MW Indonesia
386.3MW

Philippines 
702.7MW

New Zealand
113MW

U.S.A. 511.5MW

Mexico 160MW

Costa Rica 32MW
El Salvador 
61.1MW

Iceland
565MW

Geothermal power plants 

delivered 

(as of December 2010, 
 based on total capacity)

Into the future with Energy 
from the Earth

Ideal energy source attracting 
world attention

  Geothermal development is currently expand-
ing in countries all over the world, with the 
U.S.A. and Indonesia heading the list. It has 
been estimated that by 2015, the geothermal 
installed capacity around the world will reach 
18.5 million kW, or approximately 1.8 times the 
current output. Geothermal power generation 
is considered promising for several reasons: it is 
not affected by the price of fuel; its operation is 
stable, not influenced by the weather, seasons, or 
the time of day, and fits a broad range of applica-
tions from several-hundred kilowatt in-house 
power generation to several hundred-thousand 
kilowatt power plants. The fact that geothermal 
energy can be used as a purely domestic energy 
source makes it particularly attractive to volcanic 
countries with abundant subterranean heat 
sources. This includes Japan, which boasts the 
third largest amount of geothermal resources 
in the world.

MHI — a pioneer in 
the geothermal business

  The first geothermal power generation plant 
MHI delivered was for Otake Power Plant, 
which began operations in 1967. It was Japan’s 
first commercial plant to use water-dominated 
geothermal wells and is operated by Kyushu 
Electric Power Co. At the time, a high level of 
technical skill was required to extract geothermal 
power from a production well in which steam 
and hot water were mixed. However, ‘the flash 
cycle method’ — in which geothermal fluid was 
separated into steam and hot water using a 
steam separator, after which the dehydrated 
steam was used to turn the turbine — elegantly 
overcame the problem.
  In 1977, ‘the double-flash cycle method’ was 
put into operation at Hatchobaru Power Plant. In 
this method, additional steam is taken from the 
hot water via the steam separator and then injected 
into the turbine, increasing the efficiency of power 
generation. When this was applied in combina-

tion with two-phase flow transmission, it was 
the first technological solution of its kind in 
the world. Known as the ‘Hatchobaru Type,’ it 
became an opportunity to show the world MHI’s 
geothermal power generation plant’s capabilities. 
In that same year, MHI was involved at Otake 
Power Plant in the development of a plant that 
used the ‘binary cycle method,’ in which efficient 
power generation is possible even when the 
temperature of geothermal resources is low. With 
this and other projects, MHI continued to pioneer 
and drive the geothermal power generation into 
a new era, both in Japan and abroad.
  The year 1975 marked the beginning of overseas 
development. Beginning with El Salvador in 
Central America, MHI received orders from 13 
countries around the world, including Iceland, 
the Philippines, and North America. Now, MHI’s 
combined output of geothermal power genera-
tion is the largest in the world, and it is making 
its presence as a geothermal power plant expert 
known both domestically and internationally.

Into the future: 
Boasting 100 plants’ worth of 
geothermal achievements

  MHI has been involved in geothermal genera-
tion since the early days and has brought many 
ideas and technologies to fruition. MHI has 
created many technologies which are now 
geothermal power generation standards; in 
addition to anti-corrosion measures and the 

double-flash cycle introduced earlier and 
low-profile designs for plants to safeguard the 
beauty of the surrounding landscape.
  At present, MHI has delivered a total of 100 
geothermal power plants. Supporting this record 
is MHI’s high level of technical expertise; 
the fact that customers can entrust the complete 
geothermal power generation project, from 
design through development, construction, 

operation management and maintenance, to 
the company; and the meticulous service 
unique to Japanese corporations, in which 
support  is always performed from a user 
perspective.
  A passion for geothermal work lives on 
in MHI’s DNA, and our calling with regard 
to the expansion of this potential-filled 
energy will continue.
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Power and desalination plant 
for RAWEC on the shore 
of the Red Sea
(Jidda, the Kingdom of Saudi Arabia)

Three-stage reverse osmosis equipment

MHI
IN
THE
WORLD

Just 5mg of Dissolved Solids 
per Every Liter of Water Produced
High purity achieved through 
three-stage reverse osmosis

  The Kingdom of Saudi Arabia is currently the 
world’s leading producer of desalinated 
water. With desert covering much of the 
Kingdom of Saudi Arabia, fresh water has 
always been a scarce commodity, but demand 
is growing, in particular from industry, and 
groundwater resources are rapidly running 
dry. This situation has led the Kingdom of 
Saudi Arabia to invest heavily in seawater 
desalination well ahead of others in the region, 

driving the search for more efficient desalina-
tion methods.
  At the start of 2009, a new power and 
desalination plant located on the Kingdom of 
Saudi Arabia’s Red Sea coast came online, 
owned by the Kingdom of Saudi Arabia’s 
Independent Water and Power Producer 
(IWPP), Rabigh Arabian Water and Electricity 
Company (RAWEC), whose shareholders 
included a consortium of Marubeni Corpora-
tion, JGC Corporation, Itochu Corporation 
(all of Japan) and ACWA Power Projects (the 
Kingdom of Saudi Arabia).The plant supplies 
electricity, water and steam to Petro Rabigh, 
a nearby petrochemical complex jointly owned 

by Japan’s Sumitomo Chemical and  the 
Kingdom of Saudi Arabia’s national oil 
company,“Saudi Aramco.” MHI secured the 
contract for the engineering, procurement 
and construction of the plant, as well as 
manufacturing of the main equipment.
  What sets this new power and desalination 
plant apart from other such projects is the 
process used to desalinate seawater. Instead 
of multi-stage flash evaporation — the conven-
tional approach whereby seawater is heated 
and then distilled — the large MHI plant utilizes 
a process called three-stage reverse osmosis 
(RO). This involves the use of pressure to force 
seawater through a series of three semi-
permeable membranes in the removal of salt 
and other disolved minerals. The technology 
of this plant affords several important advan-
tages over evaporation, including lower 
environmental impact and lower cost.
  Despite the merits of RO methods, evapora-
tion methods have until now prevailed in the 
supply of desalinated water for industrial use, 
primarily due to the comparative ease at which 
they can produce water of high purity. The major 
drawback of evaporation, however, is the 
enormous amount of steam necessary to 
convert seawater into distilled water. This places 
limits on the output of the power plant and also 
makes it difficult to adjust the amount of water 
produced in response to demand. In addition, 
construction costs are high because of the large 

number of evaporator tubes and expensive 
nonferrous metals required in plant equipment.
  In contrast, RO desalination plants are 
relatively energy efficient, requiring power to 
drive the pumps and other equipment, but not 
on the scale of energy input required for 
evaporation. Moreover, RO desalination plants 
are easier to operate flexibly in response to 
demand and are less expensive to build, 
affording them advantages in both cost and 
energy efficiency.
  Until recently, however, RO methods were 
unable to compete with evaporation methods in 
terms of water purity. From a technical 
standpoint, it was once considered a difficult 
problem to resolve, but with the development of 
three-stage reverse osmosis, MHI has 
overcome the challenges with dramatic 
success. The seawater becomes purer when it 
passes through the three-stage RO membrane 
process, and the water produced is far purer 
than any process yet possible, even through 
distillation, containing just 5mg of disolved 
solids for every liter of water. Its superiority 
becomes evident when compared with around 
25mg/liter for distilled water and some 
200mg/liter in regular drinking water. Not only is 
the water exceptionally pure, production levels 
currently stand at 192,000m3/day, making it 
one of today’s largest desalination plants in use 
worldwide. MHI has applied for several domes-
tic and international patents for the new system.

Expertise Learned Through 
Shipbuilding and other Operations
Strengths in seawater-related know-how

  Governments and private companies consid-
ering the introduction of desalination plants 
look for technological functionality together 
with dependable support services after opera-
tions begin. One of MHI’s strengths is its 
extensive technology development experience 
gained through more than a century in the 
shipbuilding industry, as well as in building the 
world’s first large-scale RO desalination plant. 
MHI’s research in the shipbuilding sector has 
yielded a wealth of knowledge in areas such 
as corrosion prevention, selection of materials 
for pumps and piping, and prevention of 
membrane fouling and blockage caused by 
marine organisms and plankton. This accumu-
lated know-how provides a solid foundation 
for desalination facility operations.
  As the Earth’s supplies of fresh, usable water 
remain limited, seawater desalination contin-
ues to attract interest all over the world, with 
mainly builders and water utility companies 
from Europe and Asia aggressively entering 
the business in recent years. Yet seawater is 
not constant around the world: seas in the 
Middle East tend to have higher salinity 
than the seas around Japan, for example. 
There are also issues related to the microbes 
found in seawater from different areas, as 
well as varying temperatures by location and 
season. Furthermore, in the case of industrial 
water, different levels of water quality are 
required for different industrial processes. 
MHI is in a league of its own when it comes to 
seawater science and engineering, which 
allows it to provide desalination plants 
suited to local environmental conditions 
and customer requirements.
  MHI has one further unique advantage: it 
is the only company in the world with complete 
in-house resources and know-how to design, 
build and provide turnkey solutions that 
include both desalination facilities and power 
plants. In the near future, desalination plants 
will offer a full realm of possibilities targeting 
rapid development: CO2-free seawater 
desalination plants that use renewable 
energy will be built with the associated 
power plants, as well as other industrial 
plants and facilities, and even “smart city” 
urban infrastructure improvements, in which 
they will be combined with other urban 
functions. MHI stands ready to capitalize on 
its unique strengths to meet these needs.

According to statistics released by the United Nations, the Earth’s population surpassed the 
seven billion mark in October of 2011. This population explosion has the potential to exacer-
bate a number of global problems, in particular those related to the environment, food 
production and fresh water supply.
The problem of supplying sufficient fresh water to a rapidly growing population is especially 
acute not only because of the need for more potable drinking water, but also because more 
water will be required for agricultural and industrial purposes as the global economy expands.
Since almost all water on the planet—some 97.5% of the total—is seawater, there is an 
obvious solution to the pressing issue of water supply: convert plentiful seawater into useful 
fresh water. The problem is how to do this efficiently.
The seawater desalination market has seen rapid growth in the last ten years and is forecast 
to grow threefold over the next ten. The Middle East accounts for about half of the entire 
global market for desalination products and services and is expected to remain the world’s 
leading consumer.

Landmark Desalination Plant 
in the Kingdom of Saudi Arabia
Producing 192,000 cubic meters of highly purified water daily

Majed Halawi, Message to MHI
  Rabigh Arabian Water and Electricity Company 
(RAWEC) was created in 2005 to develop, own and 
operate the Rabigh Independent Water, Steam and 
Power Project (IWSPP). In early 2005, RAWEC 
solicited a proposal from MHI for the Engineering, 
Procurement and Construction (EPC) contract for 
the Rabigh IWSPP. We had specific requirements in 
terms of operating scenarios, plant availability and 
reliability, which only MHI was able to meet and satisfy 
the offtaker’s overall terms and conditions as well.
  Independent Water and Power Producer (IWPP) 
Projects are all about risk allocation between 
owners and contractors. By agreeing to guarantee 
all operating scenarios, MHI reduced the risk 
exposure for our shareholders, which greatly 
inspired our confidence. 
  There are a number of different operating 
scenarios whereby the facility is dispatched at 
certain load profiles. A prime consideration was 
whether the contractor could analyse and accom-
modate what would happen in these scenarios.
  Another critical factor was MHI’s experience. 
The EPC contractor needed to have a proven 
track record in the field, and MHI was the only 
turnkey contractor that had experience with a 
utility provider within a petrochemical complex—
a very similar facility to ours.
  The project had two main requirements. First 
was the reliability and availability of supply to the 
Rabigh petrochemical complex. Second, given 
the investment and stakes involved, the reliability 
of the equipment was critical. The fact that it is in 
a petrochemical complex required engineering 
skills that could only be found among the top 
level of contractors.
  The facility provides three major products: power, 
water and steam. The contractor’s ability to integrate 
these functions was critical. We knew MHI’s design 
was of superior quality; others would be hard 
pressed to manage a design of this complexity. 
Ultimately, three proposals stood out, but MHI’s was 
in a class of its own.
  I am pleased to say that our expectations have been 
more than met. We have not had any equipment-
related availability problems since start up, and MHI’s 
reverse osmosis desalination technology certainly 
produces exceptionally high purity water.
  Above all, MHI is rare in being a truly considerate 
contractor. This was extremely important in our 
selection. They would not leave the site until 
everything was right. Nobody is infallible, but the 
difference is that MHI keeps working until they make 
it right. What’s more, their senior management are 
always accessible. They take great pride in their 
manufacturing ability; their reputation is important to 
them, and they will do what it takes to maintain it.
  We felt MHI was right for this project, and we were 
right to select them: It all works beautifully.

Majed Halawi
Executive Managing 
Director 
Rabigh Arabian Water 
and Electricity Company

London Shares a Story 
with the World
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