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A Special Edition Generations

People, passion, and power

When you set out to write a book, you should
always know why. Writing a book is a big job,
especially when there is a big story to tell, like
the one of innovation in ABB’s marine and ports

business.

When we decided to produce a spe-
cial edition of our annual publication
Generations, it was to acknowledge
the customers who have served as
our inspiration, to share the ABB spirit
of striving to learn, develop and innov-
ate, but also to say thank you to the
people who have worked to make our
success possible.

Innovation can be defined as
something original and more effective
and, as a consequence, something
new that ‘breaks into’ the market.
Innovation can be viewed as the ap-
plication of better solutions that meet
new requirements or market needs.
This is achieved through more effect-
ive products, processes, services,
technologies, and ideas.

Our people are passionate about
innovating in order to take technology
for the maritime industry to the next
level. Innovation for our customers

is our motivation, and the catalyst to
growth in our industry.

Though we live and work on
the leading edge, we recognise that
lessons learned along the way have
formed the foundation for ABB’s
current success. By sharing these
lessons, we hope to raise the under-
standing of our unique approach to
marine and ports innovation. The mar-
ine and ports segment also reflects
ABB’s corporate history, with its roots
in the national industrial conglomer-
ates of four countries, merging and
emerging with the goal of becoming
‘One ABB'.

We hope you enjoy reading about
the remarkable people of ABB’s mar-
ine and ports business, their passion
for their work, and the power they
deliver to the world.

The editorial committee

Foreword 1



Contents

Introduction 4
Conquering new territory

1 How it all started 6
The power of electricity

2 AC goes marine 12
A revolution on board

3 Transferring expertise 30
Innovation on the move

4 The power to move 44
ABB Crane Systems

5 Parallel beginnings 54
Early national industry

6 Building momentum 68
From war to prosperity

7 A Big Bang 78

ABB is born

2 Marine and Ports Innovation



8 Finding the right fit 88
Growing pains — and gains

9 Offshore power 110
Opportunity under the sea

10 Azipod® propulsion 126
A game changer

11 Going global 146
Room to grow

12 Never give up 178
The ABB spirit

13 The next steps forward 192
Onboard DC Grid and beyond
Afterword 208
By Heikki Soljama
Appendix 210

Vessel types with ABB power and automation solutions

®: Azipod is a registered trade mark of ABB

Contents 3



“When you love
your work, you
hate to lose.”

4 Marine and Ports Innovation

It was 1989 and the merger of ASEA and Brown
Boveri was in the books, but the people handling
ABB’s marine business found themselves with

their backs to the wall.

Introduction

Conquer

g

new territory

At the time of the merger they were
supplying generators here and there,
delivering standard electrification
projects that didn’t really seem to be
paying off. If they wanted to break out
of a stagnant market, they had to find
a path apart from the competition.
Based on a growing understanding
of the advantages of direct electrical
drive, they believed that AC electrical
propulsion was the solution of the
future, and the area where they saw
the greatest potential.

The decision was made to leave
behind the simpler solutions and bank
on electrical propulsion, and from then
on there was no turning back, even
though orders were slow in coming.

Just at that time the potential
salvation of the marine business sur-
faced in Trieste, Italy, at the Fincantieri

Yard where three Holland America
Line cruise ships were on order. The
management team knew that unless
they landed this project, the marine
story could be over. They needed this
work in the worst way, and they were
prepared to go as far as they needed
to get it.

In another of the many unexpec-
ted turns in ABB history, that would
prove to be pretty far. Their path to
Trieste took them through Austria, and
the way forward led over the Alps in
the deep of winter.

Competition for the attractive Fin-
cantieri contract was fierce. Determ-
ined to establish the best possible re-
lationship with the yard, the team from
the Helsinki office made as many trips
to Trieste as they had to. During the
winter months, heavy fog often closed



Fincantieri Yard, Trieste

the Linate airport in Milan. The team
determined to fly to Klagenfurt airport
in Austria and rent a car for the long
drive to the north coast of the Adriatic.
Like Hannibal marching his troops over
the Alps and into the Po valley, the
ABB team charged over the mountains
on a journey to conquer new territory,
in a battle they couldn’t afford to lose.
At the yard in Trieste, the specific-
ations for vibration allowance were
unusually low, and the ABB crew
struggled to understand the strict re-
quirements. Though it took a long time
to get on the ltalians’ wavelength, the
‘stubborn Finns’ kept coming back.
Eventually the ABB team was able
to provide several fairly sophisticated
options for solving the vibration problem.
And once they showed that they could
provide solutions, the yard opened up.

It came out that an ABB com-
petitor had provided installations on a
previous ship that transmitted motor
vibrations through the hull, where they
were picked up by cabin windows act-
ing as antennae, amplifying vibrations
and disturbing the passengers.

Despite all their sophisticated pro-
posals, the final ABB solution turned
out to be ‘tonnes of steel,” enough to
inhibit any transmission of vibration.
On this simple, but insightful solution,
they won the contract in 1990, solved
the vibration problem, and saved the
business — with the biggest contract to
date for ABB Finland.

As is often the case, the decision
in the late 1980s to go with electrical
propulsion was more or less a gamble,
but the eventual victory set the stage
for a new era of success. And as is

equally often the case, the road to
success took many unexpected turns
that had to be met with innovation,
dedication, and expertise.

Reflecting back on this pivotal
story in ABB marine history, current
BU Marine and Ports head Heikki
Soljama observes: “We have gone
through difficult times, but if you look
around, we are all still here. You might
not like all the tasks, but you don’t run
away. We love the marine business,
and when you love your work, you
hate to lose.”

This is only the first of many
stories of determination and integrity
to be told in this book. It’s time to tell
the story of ABB’s marine and ports
business — past, present, and future.
The story of a special group of people
who refuse to lose.

Introduction 5
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How It all started

Virtually everyone on earth has had their lives touched
by ABB — ASEA Brown Boveri. Homes are heated and
lit by power systems provided by ABB, products are
produced using ABB machinery, and shipped on boats
and moved by cranes with ABB equipment.

Thomas Edison

8 Marine and Ports Innovation

Electrical power generation and trans-
mission has historically been ABB’s
biggest business segment, with reg-
ular deliveries to some of the world’s
largest power grids. This story, though,
is not about the biggest segment of
ABB’s business, but about its most
global, and most dynamic — the marine
and ports segment.

Telling the story requires going
back to the origins of ABB, in the in-
dustrial electrical revolution that trans-
formed western society during the late
1800s. The industrialised nations of
Western Europe all began investing in
electricity during this period, including
the Nordics.

The companies that would even-
tually come to make up ABB — Strém-
berg in Finland, ASEA in Sweden,
Brown Boveri & Cie in Switzerland,
and Norsk Elektrisk in Norway — were
all formed toward the end of the 19th
century, and all with the aim to explore
and exploit the power of electricity.

Currents of change

Electricity was a known entity from as
early as 1600, but remained a “mys-
terious and fluid force”, the domain of
researchers and inventors, until well
into the mid 1800s, when workable
knowledge of electrical generation,
storage, and conductivity began to
emerge from the laboratories.

The details of this power revolu-
tion are myriad and the list of credits
mammoth, but a look into the legends
of electrification generally serves to
illustrate the transformation of industry,
and society, that gave life to ABB.

In the USA, Thomas Edison and
Serbian immigrant Nikola Tesla were
the headliners in the “War of the
Currents,” or the battle to determ-
ine whether the Direct Current (DC)
system championed by Edison, or Al-
ternating Current (AC), Tesla’s choice,
would be employed to bring electrical
power to cities, homes and factories
across the continent.



The 1893 World’s Fair Columbian Exposition

Edison was heavily invested in DC,
which he referred to as “a river flowing
peacefully to the sea,” while painting
the frightening picture of AC as “a tor-
rent rushing violently over a precipice.”
He held several DC patents and had
much to gain in the widespread rollout
of DC technology, as his rhetoric
reflected.

Tesla proved to be a creative and
theoretical genius, but lacked the
business acumen and financial muscle
to implement his technology. He was
championed by industry magnate
George Westinghouse, who eventually
bought up Tesla’s patents and became
Edison’s primary adversary in the
battle for current supremacy.

DC was the simpler of the two
technologies, but with one major
drawback: its lack of transportability.
The gentle one-way current could
not be transported more than a US
mile with the technology of the day,
requiring construction of multiple local

power plants, a feature Edison touted
as “democratic.”

AC was more volatile, employing a
precisely synchronised oscillating cur-
rent, but the technology made it pos-
sible to “step down” electrical current
for transportation over long distances,
and then “step up” again for short-haul
distribution and consumption.

The battle heats up
The stage was set for a winner-takes-
all battle. Not content with mere
rhetoric, Edison launched an all-out
propaganda war on AC, engaging
one professor Harold Brown to travel
the country, lecturing on the lethal
properties of alternating current, and
electrocuting stray dogs and cats,
even horses, on stage to prove the
unsuitability of AC for domestic use.
While the electrocuting of
barnyard animals might have been
shocking enough for most, Edison was
driven to link AC to human mortality.

Nikola Tesla

1. How it all started 9



George Westinghouse
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He secretly financed the development
of an electric chair for the execution of
condemned prisoners, and with the
backing of tycoon J.P. Morgan, con-
vinced the State of New York (over the
appeals of Westinghouse himself) to
employ it in the 1890 execution of con-
victed axe-murderer William Kemmler.
The first surge failed to kill Kemmler,
and a second attempt was needed
before he succumbed in what was
called “an awful spectacle, far worse
than hanging.” In a futile attempt at
coup de grace, Edison managed to
have the means of death branded as
“Westinghousing,” and began posting
notices on AC power poles, warning
the population against getting “West-
inghoused.”

In spite of the bad press, good
things were happening for Westing-
house and Tesla. The Westinghouse
Corporation won the bid for illuminat-
ing The Chicago World’s Fair, the first
all-electric fair in history. The newly
formed General Electric Company
had taken over the Edison Company,
and Westinghouse undercut GE’s
million-dollar bid by half. Much of GE’s
proposed expenses were tied to the
heavy copper wire necessary to utilise
DC power. Westinghouse’s winning
bid proposed a more efficient, cost-ef-
fective AC system.

The Fair's Columbian Exposition
opened on May 1, 1893. That evening,
President Grover Cleveland pushed
a button and a hundred thousand
incandescent lamps illuminated the
fairground. From then on, it became
dramatically clear that the power of the
future was AC.

Electrifying Europe

While the debate over which current
to use in Europe was certainly heated
enough, the conflict never escalated
to quite the theatrical heights as in the

US. Preceding the US example, the
conclusive proof of AC superiority was
also provided by electrification of an
international exhibition.

The International Electro-Technical
Exhibition of 1891 was held on the
old site of the three former “West-
bahnhofe” (Western Railway Stations)
in Frankfurt am Main. The exhibition
featured the world’s first long distance
transmission of high-power, three-
phase electric current, which was
generated 175 km away at Lauffen am
Neckar, successfully operating motors
and lights at the fair.

When the exhibition closed, the
power station at Lauffen continued in
operation, providing electricity for the
city of Heilboronn, making it the first city
in Europe to be equipped with three-
phase AC power.

As a result of the successful field
trial in the International Electro-Tech-
nical Exhibition, three-phase current,
as far as Europe was concerned,
became the most economical means
of transmitting electrical energy.



“Edison began posting notices on AC
power poles, warning the population
against getting ‘Westinghoused’.”

—
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The International Electro-Technical Exhibition of 1891 in Frankfurt
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Though AC had won the battle on land, DC
emerged as the first dominant technology in the
early days of marine electronics. AC would not set
sail until decades later, but when it did, it quickly
gained ground on the larger, heavier, less flexible

DC solutions of the time.

The change revolved around innova-
tions generated in future ABB com-
panies that allowed the more volatile
alternating current to be handled
efficiently on board, ushering in an
era that would see ASEA in Sweden,
Stromberg in Finland and NEBB in
Norway make significant advances in
technology, and in the marketplace.

ASEA leading in marine AC

ASEA had been supplying Northern
European shipyards and shipping
companies with DC equipment since
the early 1900s, and began already in
the 1930s to try and work up enthusi-
asm for the new technology. Interest in
AC marine equipment did not pick up
until after WWII, when ASEA took the
initiative to construct a complete AC
demonstrator ship in 1949. The ship
provided the opportunity for testing and

AC goes marine

experimentation, as well as marketing.

The turning point for marine
electrical equipment was 1952, when
the first AC auxiliary power equipment
was delivered to merchant ships, three
tankers from the Kockums Mekaniska
Verkstads yard in Malmé. Equipment
included generators, motors, switch-
board, starting gear, and more. The
tankers went into service for French
and Swedish owners.

Les Petroles D’Outre-Mer, the
owners of the M/T Ashtarak, the first
of the vessels to be commissioned,
wrote to ASEA with the following
after 1%z years of completed service:
“We have the pleasure to inform you
that the following ASEA equipment,
installed on the Ashtarak, namely Main
switchboard, Electric motors, Control
gear, etc., has been operating to our
complete satisfaction up to this day
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ASEA-Per Kure’s factory, Oslo

Claret thinking

ASEA had an extensive service department in Gothenburg, and the Swedish America passenger liner M/S Stockholm
was scheduled for a generator overhaul while making a call at Gothenburg. The ship was scheduled to sail in the
afternoon, but the generator could not be reinstalled on the ship until midnight. The delay was problematic enough,
but the real crisis came when the crew realised that they could not legally serve wine with dinner as long the ship was
moored in a Swedish harbour. The solution? The gangway was retracted, the ship moved a few metres away from the

dock, and dinner (with claret) was served! The generator was later installed through a side hatch and the journey could
be resumed.

2. AC goes marine 15



Peculiar
behaviour

A memo from 1968, found in
the Strémberg archives during
research for this book, describes
a meeting between a shipyard
manager, his Soviet counterpart
and a Strémberg manager,
negotiating reasons for delivery
delays (many of which were also
due to delays in detailed order
specifications, etc.). “Sometimes
Strémberg behaves in quite a
peculiar way,” the shipyard boss
was quoted as saying, “but still,
we have full confidence in their
ability to solve the problem.”

16 Marine and Ports Innovation

without any interruptions. We give
you our full permission to publish this
letter.”

From the advent of AC onboard,
ASEA’s marine business grew rapidly,
with 170 sets of AC equipment for
merchant ships delivered or on order
by 1961, and a total of 225, including
military ships.

Tankers dominated the early
orders, but were gradually supplemen-
ted by a full range of merchant ship
types, from ore carriers to bulk ships
and in 1957, the first passenger ship,
for the Swedish America line.

Kockums was the dominant yard
early on, but as AC caught on in pop-
ularity, they were joined by Thompson
& Sons of Sutherland, England,
Cantieri of Genoa-Sestri, and Weser in
Bremen, to name a few.

Some of the shipowners were the
same customers as for ASEA’'s DC
equipment, including Klaveness of
Oslo, later joined by several Norwegian
counterparts like Fred Olsen, Kloster,
and Hilmar Reksten. Swedish owners
like Trelleborg and Billners were also
dominant early buyers, but the list
grew more international as AC became
more accepted: Shipowners from
Liberia, England, Bermuda, Holland
and the USA all signed up for AC
equipment from ASEA.

Strémberg drives marine AC
The 1968 Stromberg annual report
described improving market conditions,
with the maritime sector gaining a
central role in the company’s priorities:
“There are more orders for electrical
icebreaker machines, measured in
horsepower, than ever before, with de-
liveries stretching all the way into 1976.”
Frequency converters had been
discussed since the sixties, and the
first of Stromberg’s SAMI converters
was delivered in 1976. Conveniently,

their energy-saving features could be
effectively marketed during the years
of the global oil crisis. Strémberg
employee Matti Harmonen developed
the frequency converter and was
voted ‘Engineer of the Year’ in Finland
in 1981. By the end of the 1980s
10,000 SAMI frequency converters
had been manufactured and sold in
more than 30 countries. This became
Strémberg’s best-known product,
and remains a key element in modern
deliveries.

Already in 1977, an article by
Strdmberg was published in the
English version of the Finnish maritime
magazine ‘Navigator’ which clearly
stated that “AC motors with speed
regulation will replace DC motors
as propulsion motors for ships, as
development progresses.” This was
a brave statement in the early days of
the development of SAMI, but it would
later prove to become reality.

An enabling technology emerges
Development of semiconductor
technology in the 1970s enabled a
shift from DC to AC generators, while
the introduction of thyristor rectifier
control made it possible to supply both
propulsion power and auxiliary power
from the main generators. This type of
power plant was first installed in 1976
on the sub-Arctic icebreaker Kapitan.
M. Izmaylov.

Another prototype installation
was made in 1983 on the Finnish
research vessel Aranda. Here the
electric machinery was converted from
a Ward-Leonard system to com-
plete thyristor controlled power plant
propulsion power system. The Aranda
featured a DC bow propeller and a
cycloconverter controlled AC stern
propulsion motor, and the same type
of cycloconverter control was later
applied on a number of cruise ships,



Tarmo

Otso

as well as on several icebreakers and
tankers. But it was the success of

the Aranda prototype that eventually
convinced the market of the viability of
larger AC propulsion motors.

The same technology would later
be applied on the Finnish icebreaker
newbuildings Otso and Konto, in 1986
and 1987. In these applications, AC
generators produced electricity for the
main grid, while the propulsion motors

Key deliveries

were also AC. Speed was regulated
using cycloconverters, also called
static frequency converters.

A milestone press release from
June 1984 informed that Strdmberg
was launching a new electric propul-
sion motor technology for ships based
on cycloconverters. “The machinery
is an AC system with a synchronous
motor and a direct cycloconverter as
main components, and this is probably

the first such application in the world
for ships,” the release stated.

Relating the key benefits of the
new system, the release went on to
state: “With DC motors one can attain
power of 10 to 12 MW, but with a
synchronous motor, up to 30 MW. The
motor is simpler, with less maintenance
and better efficiency, reducing opera-
tional costs.”

Continuing their tradition of delivery to major icebreaker projects, Stromberg supplied electrical machinery for one
of the biggest diesel-electric polar icebreakers ever built, the Jermak-class, carried out from 1974-76. This was the
company’s biggest single delivery order to date.

Other big installation projects included the systems for the Antarctic research icebreaker Almirante Irizar for Argentina
in 1978, built in Helsinki, and Strémberg’s first-ever electrical systems for an ail rig, built by the Finnish Rauma-Repola
Méantyluoto yard for the Soviet Union. Among other maritime orders was a diving support vessel for the North Sea, to
be built in Turku, and the world’s biggest floating dock, for Gétaverken Arendal in Sweden, to the Soviet Union.

Stromberg also supplied the electrical systems for Royal Caribbean Cruise Line’s M/S Nordic Prince, in 1978 the
second vessel to be lengthened in Helsinki, following sister ship M/S Song of Norway.

Another big order came from South Korea, to supply the electrical systems for the world’s biggest semi-submersible

oil rig, built by Daewoo Shipbuilding for Smedvig Drilling of Norway. Other offshore projects included supplying
production platforms for Gullfaks A and B in the North Sea, for the Norwegian firm Statoil.

2. AC goes marine 17



People shape companies

Borje Stjernberg
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The history of a company is created and formed by people. Human actions
combine actions and goals, which are formed based on market conditions
and events taking place locally and globally. Technical developments

are driven by inspiration, often with the help of competition from other
companies, but almost always driven by the incorporated strengths of

the people in a particular company. All those who have contributed to the
development of AC in the ABB marine portfolio cannot possibly be mentioned
here, but some of those with key influence have been interviewed, and their
interconnected stories are presented here.

Borje Stjernberg graduated from the
Helsinki University of Technology in
1969 with a Master of Science degree
in Electrical Engineering. He joined Oy
Stromberg Ab even before graduating,
as project manager of maritime pro-
jects at the Electronics Department.
“My job was to be responsible
for entire systems deliveries. This
covered factory tests, assembly at the
shipyard, tests on board, sea trials and
final delivery tests to the customer.
The company had received many new
system orders for different types of
vessels, of which many were icebreak-
ers, including one for Sweden, the
icebreaker Njord. The icebreakers
Varma and Apu were on order for the
Board of Navigation in Finland. There
was also a short series of cable layers
with electric propulsion for the Soviet
Union. My first icebreaker project was
actually the polar icebreaker Murmansk.”
Stjernberg describes how

Stromberg had employed himself and
another young technical student to
handle the power and control elec-
tronics systems for these vessels. The
heavy workload took its toll on Borje’s
colleague, and he fell ill. “Management
found a simple solution, though,” Bérje
laughs. “They just gave it all to me!”

In the spring of 1968 a Russian
icebreaker was to be delivered, “with
very long official delivery trials” he
remembers. Stjernberg had been
called up for repeat service in the
army at the time when the icebreaker
was approaching its official tests and
sea trials. He remembers he thought
“OK, at least | get one week off,” but
management contacted a general in
the army to release him from duty. “So
my army career stopped there!”

He recalls how important these
early years were to him, and how they
enhanced his knowledge. “I acquired
extremely valuable experience during



site tests, sea trials and bollard pull
tests. | learned almost everything
about how dynamically demanding
an electric propulsion system for an
icebreaker really is, and also learned
how to design an electronics system
for an ice-going ship operating under
harsh conditions, with vibrations and
mechanical shocks, rapid stops of the
propeller in ice, and weak mains with
variations in voltage and frequency.”
“In the late 1960s and 1970s the
electronics components, especially
the power electronics components,
or thyristors, developed very fast and
gave opportunities for generating new
concepts for electrical propulsion ma-
chinery and other sophisticated motor
applications equipped with power
and control electronics systems,”
Stjernberg notes. “Through the years
Stromberg had developed a good co-
operation with the Board of Navigation
in Finland. Their management was
always ready to arrange opportunities
for Strémberg to test new electrical
propulsion concepts on a smaller new
vessel or converting an existing one.”

Forward thinking

As a leading Strémberg light, Borje
Stjernberg was invited to present a
paper on the latest developments in
power electronics at a conference on

Key influences

Curacao in December 1984, arranged
by the Institute of Marine Engineers.

Titled ‘New Developments in Elec-
tric Engineering’, the paper focused
on technology, historical and recent
developments in electric propulsion
and thruster drives for icebound wa-
ters. Stjernberg envisioned increased
activities in Arctic operation, both
shipping and offshore. “In the future,

a substantial part of the world’s cargo
and offshore vessels will have to op-
erate in icebound waters. My opinion
is that only one propulsion system can
fully meet the requirements, and that is
the electric speed-controlled propul-
sion machinery with a fixed-pitched
propeller.”

Tests carried out on the Finnish
research vessel Aranda had showed
that “cycloconverter controlled propul-
sion machinery is viable for ice-going
ships.” Stjernberg concluded his
presentation with these words: “Invest-
igations proved that the new cyclocon-
verter propulsion system exceeds all
expectations. It is thus likely that it will
be used as an electric propulsion sys-
tem, not only on the next generation of
icebreakers, but also on other soph-
isticated vessels with a high demand
on dynamic behaviour.” History, with
ABB playing a key role, would bear out
Sjernberg’s prediction.

Cycloconverter technology would
grow to become the dominant solution
for controlling propulsion on technically
demanding ships, from icebreakers
to cruise ships. Two nuclear powered
icebreakers were built very soon after
the Aranda tests, and just a few years
later diesel-electric machinery with
cycloconverters was introduced on
cruise ships. “We tried to sell electrical
propulsion for cruise liners thirty years
ago, but the time was not right then,”
Stjernberg observes.

Going it alone with marine
cycloconverters

Early on, Stjernberg had initiated a
large study on how the electric propul-
sion machinery could be constructed
using AC instead of DC motors. I
often discussed this possibility with
my colleague Ingmar Waltzer, who
had been working successfully with
marine projects for years,” Stjernberg
recalls. “We were only five people in
the company interested in promoting
AC machinery for ships at that time. |
presented the results of my compre-
hensive desk study to Aarre Toivanen,
my boss, together with a suggestion
to try to find a company that already
manufactured cycloconverters to co-
operate with. To our surprise, he said
yes. We realised even then that this

“I remember having had many interesting and fruitful discussions with the head of Masa-Yards, Mr. Martin Saarikangas,”
Stjernberg smiles. In the years to come, Saarikangas steered the shipyards in Helsinki and Turku through various
periods, everything from crisis to triumph. He is often said to have been the single most influential person to the
success of Finnish shipbuilding, particularly in the 1990s, until he retired from shipbuilding in 2003. “He was a tough
guy at the Helsinki shipyard, but a fair one. We spent a lot of time together out at sea trials on the Gulf of Finland.”

Over the years there were many success stories, and of course some disappointments. Stjernberg is reminded of the
words of an early boss, that “a lost project is often the best reference.” He describes how he once was even asked by
a client shipyard to come over and fix problems in a system delivered by a competitor. “Now that’s efficient marketing!”

2. AC goes marine 19



Strémberg office, Helsinki
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was a huge thing.”

“If we could find the cyclocon-
verter technology somewhere in the
world, we could start discussions on
cooperation with them, and BBC,
Siemens and Jeumont-Schneider had
this technology. We visited all three,
and | found that nobody had suitable
technology for our applications.”

The conclusion was that the only
chance for the Marine and Offshore
Department to survive was to de-
velop the cyclocoverter technology
themselves. Basing his work on any
relevant research he could find, Stjern-
berg started development of the new
AC propulsion machinery. On his team

20 Marine and Ports Innovation

was Olavi Kangasaho, then a young
engineer who would later head the
Marine Department’s design group.
Stjernberg’s partner in AC devel-
opment, Ingmar Waltzer, adds: “The
market for large DC motors was con-
tinuously declining and consequently
the company experienced low profit-
ability in that market segment and the
business prospects were not good.”
In 1979 Strémberg decided to end the
manufacturing of all large DC motors:
“This decision was in fact a very good
one for the marine business. We
were compelled to develop AC-AC

propulsion systems in order to survive.

Ordering large DC motors from our

competitors was out of the question,”
Waltzer emphasises.

The R&D period for this new
technology was relatively short, and
the team was free to take risks, un-
burdened by formal requirements and
strict rules for documentation. “This
had its advantages, but in the long run
strict control pays off, when you have
to go back and make repairs or modi-
fications,” Ingmar concedes. Strém-
berg became pioneers in marine AC,
with the first installation on the Aranda
conversion, for the Finnish Board of
Navigation, in 1983. The first deliver-
ies of AC drilling packages to Norway
came around 1986.



Olavi Kangasaho came to Stromberg
in May 1971, directly from the Helsinki
University of Technology. His first
assignments were on newbuildings

in the maritime projects department,
under Borje Stjernberg. “Electronics at
that time included mainly the excitation
systems of generators and propulsion
motors for diesel-electric ships,” Olavi
relates.

Later he headed a small group of
designers in the Marine department,
working on a series of cable ships for
the Soviet Union, followed by the har-
bour and lake icebreakers Teuvo and
Ale, Urho class icebreakers for Finland
and Sweden, and Jermak-class
icebreakers. Olavi notes that Stjern-
berg had a strong hand in designing
the Urho class vessels, doing the
circuit diagrams on a single rack. “I
remember in particular how it was
difficult to squeeze all the electronics
into such a small space.”

After completing a Master’s
degree, Kangasaho was back again
in time to join the start-up team of the
icebreaker Kapitan Izmailov, the first
ship with power station machinery.
Two more of the same type would
follow before a design change was
introduced, with AC generators and
a diode bridge control system. He
remembers having to solve a new
problem, figuring out how to stop the
propulsion motors when reversing the
rotating direction:

“With the old Ward-Leonard
system, this was not a problem. The
back power was returned to the diesel
engines, increasing the RPM. But what
could we do with a diode bridge sys-
tem? | think it was Ingmar Waltzer who
came up with the idea to induce the
heavy current into the DC circuit of the
electrical propulsion motor, assuming
that the losses would take care of the
back power. We let the anchor current

raise, and the motor really did stop,”
Olavi notes. “Thinking back, we were
taking a huge risk, but it worked!”

Kangasaho was promoted to
design manager of the newly estab-
lished Marine and Offshore Depart-
ment, overseeing the design of a new
thyristor bridge for a shallow draught
river icebreaker class, the first of which
was the Kapitan Evdokimov, com-
pleted in 19883. The new bridge proved
to be more efficient and lighter than its
predecessors.

“We had been talking about the
possibility of using cycloconverters. |
recall how Ingmar Waltzer and Borje
Stjernberg got an article into Insindori-
uutiset, the engineering newspaper
in Finland, stating that the cyclocon-
verter was almost ready to be applied
in practice. This was effectively the
launch of the product.” Olavi and his
team built a 15 kW prototype system,
which seemed to prove the viability of
the cycloconverter. The Aranda was
their first conversion.

Kangasaho remembers some
initial problems: “We wondered for
weeks why there were huge cur-
rent peaks in our system. Finally our
professor, Tapani Jokinen, came up
with the answer. “The zero reactance
is missing,” he said. We didn’t under-
stand at first, but soon realised that
the sum of the currents was not zero,
so we included a separate winding
through all three windings to achieve
zero sum. The latest big cycloconvert-
ers are still built using this model,” he
notes.

A larger 6kV cycloconverter
system for Otso was then developed,
requiring six thyristors in series. “It
was difficult to even out the voltage
between the thyristors, so they blew
occasionally. It took quite a long time
to get these to function reliably. Timo
Karvinen from the Board of Navigation

Olavi Kangasaho
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and the captain of the vessel both
let us hear what they thought about
this when our team, including our
boss Heikki Soljama, came onboard
with spare parts. The trials went well
though, and the problem was later
resolved.”

The first cycloconverter for cruise
ships, for the Fantasy-class series,
was based on a star-connected
propulsion motor and transformers,

L
e

Tarmo interior 1963

designed to avoid problems with
blown out thyristors. “I think some two
hundred of these were sold,” Kan-
gasaho states.

Another milestone project was the
pipe layer Loreley, converted in The
Netherlands, the first high-power ship
application using the SAMI Megastar
medium-voltage AC drive. “Manage-
ment had colourful Powerpoint slides
of the system, but the design had not

been put to the test yet,” Kangasaho
reflects. “No Megastar had been
delivered anywhere when this system
was sold. The Marine and Offshore
department had a small role in the
project, where the power electronics
design of this vessel turned out to be
very difficult to get right. The project
lost money, to make a long story short.”

Olavi Kangasaho retired from ABB
in 2012.
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Ingmar Waltzer graduated from the
Technical University in Helsinki in
1968. “l worked in the marine depart-
ment of Strémberg for 15 years. Those
were interesting times, and we got a
lot of work. The Polar icebreaker Mur-
mansk, delivered in 1968, was my first
vessel. | was responsible for the com-
plete electrical propulsion system.”

Waltzer describes how the
icebreaker Kiev, almost identical
in design with its sister ships, had
an electrical system designed by
Siemens. The Soviet client wanted a
lot of solutions similar to that vessel
on the following icebreakers for which
Strémberg had received the electric
systems. “We had a problem because
Siemens used a transductor techno-
logy with magnetic amplifiers and our
technology at that time was based on
thyristor converters. After hard negoti-
ations with the Russians we managed
to introduce the first thyristor techno-
logy in electrical propulsion for polar
icebreakers.”

“As newly graduated engineers in
early 1960s we considered the general
technology used in marine propulsion
to be outdated. New technology in
control systems and power electron-
ics, thyristors amplifiers, had emerged
on the market. We were very enthusi-
astic in implementing this new techno-
logy in propulsion drives. We felt like
pioneers.”

“| did not speak Russian, so
everything had to go through interpret-
ers,” Waltzer remembers. “The Russi-
ans were very demanding as clients.
For example when commissioning
the large DC propulsion motors we
arranged a 100-hour test at full load
in the factory. The client checked all
the parameters and in particular the
commutators. They were afraid that
if we observed a problem, we could
stop the motor and clean the commut-

ators or brushes during the night. So
when the main inspector came to the
factory, we arranged a room for him
to sleep. He would check on the tests
more or less continuously throughout
the 100 hours.”

Negotiations with the Soviets had
their quirks as well, such as not being
able to use copying machines due to
the hosts’ fear of uncontrolled distri-
bution. “The secretaries would type
up protocols with numbered carbon
copies.” And of course the ubiquitous
vodka: “The kitchen glasses and a bottle
would come out when negotiations were
completed,” Ingmar winks. “The bottle
cap usually went straight in the bin!”

Waltzer always maintained a strong
interest in electrical propulsion and tried
to support marine activities from any
assignment, using his understanding
of the demand for new motor and sys-
tem concepts and its impact both on
the machine and the marine business.

His stamp can be found on
numerous game-changing develop-
ments in Strémberg’s history, including
the development of AC propulsion.
“Without any real approval from cor-
porate management, Borje Stjernberg
and | decided to check the theoretical
possibilities to construct cycloconvert-
ers. We started up a development pro-
ject for which Borje was responsible,”
Ingmar recalls. In another milestone,
Waltzer’s name was one of those
on the first patent application for the
Azipod propulsion system.

Ingmar Waltzer retired from ABB
in 2005, completing more than 40
years of service in electrical engineer-
ing in Stromberg and ABB.

Betting it all on AC

In the time following the merger that
formed ABB, the strategic move from
smaller electrical deliveries to major
power and drives systems was a sea

Ingmar Waltzer
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change. And in the beginning there
was no guarantee of success, as BU
boss Heikki Soljama can attest to:

“In the late 1990s we even had it in
our strategy to get out of simple elec-
trification work, and bet it all on electric
propulsion. Getting the first ships was
a do-or-die prospect,” Heikki admits,
referring to the Holland America Line
cruise ships being planned at Fin-
cantieri. “If we lost these, we knew
ABB management would lose faith.”

“Once we were in the door, we
took no risks on losing those projects,”
Heikki assures, referring to a trip in a
rented car from Austria and over the
Alps to Trieste when the Milan airport
was fogged in. “We virtually lived at the
Fincantieri offices.”

So the move to ‘Big Electric’
started with cruise, in a now-legendary
story that combined perseverance and
professional acumen (see Introduc-
tion). But like many major innovations
in ABB, the idea was sound, being
based on previous knowledge and
experience. And once they made their
mark, new markets began to emerge,
though not without persistent effort.
The next markets for electric propul-
sion would prove to be merchant and
offshore.

Dual-fuel and AC drive

- an unbeatable combo

NEBB and ABB veteran Jon Turley
reflects: “There’s always a reason to
go to electric propulsion. For icebreak-
ers it’s torque, to chew through the
thick ice at low RPMs. For cruise
ships it was improved efficiency and
passenger comfort. Then the next big
thing was LNG tankers, to improve the
overall efficiency, using gas boil-off

to drive an engine and power electric
drive, instead of firing a boiler to run

a steam turbine. The efficiency went
from under 30 to around 45 per cent.”

Prior to the ABB merger, NEBB
also supplied electrical equipment to
LNG operators such as Héegh LNG,
which installed NEBB electrical equip-
ment on Norman Lady, the first ever
Kvaerner-Moss type LNG carrier, with
spherical storage tanks.

The propulsion systems on early
LNG tankers used the boil-off gas to
heat boilers that generated steam to
drive the turbines, a relatively inefficient
use of energy. At the time Wartsila
was developing their dual fuel engine
that could burn both gas and diesel,
and ABB was nearing completion
of a fully electric propulsion system
that could be used in LNG tankers,
providing significant fuel savings. With
this powerful one-two punch, the
companies teamed up in late 2004 to
win the contract for the Gaz de France
Provalys, the largest DFDE LNG tanker
of its time.

But the real coup, and the one
accomplishment that still ranks high
among ABB triumphs, was getting the
contract at an Alstom-controlled yard,
when Alstom was competing with
ABB on the electric propulsion system.
They had even delivered a similar
propulsion system to a smaller tanker
just before the Provalys contract was
signed. So how do you storm the
competitor’'s home field and beat them
at their own game?

“The reason we got that contract
was ABB technology,” Jon Turley
maintains. “Wartsila had the dual fuel
engines, but the ACS 6000 frequency
converter was simply better than the
competition.”

Jon’s colleague Rune Lysebo
supports that argument, but adds a
familiar ABB mantra: “Never give up.
| hate to lose more than | like to win,”
he states. “And of course we believed
in this system.” Jon Turley sums up:

“It was real a feather in our cap to get

that contract at a competitor’s yard!”

In a good position, with a team
well-balanced between sales and
technology, ABB Marine saw their
fortunes rise when the market began
to recognise the potential for signific-
ant fuel savings that the new system
could bring. “The market began to
shift around 2003,” Rune Lysebo says.
“After that dual fuel electric developed
into a standard for LNG propulsion.
For us it increased the value of each
delivery ten fold, and we have de-
livered to around 100 ships so far.”
One major advantage that helped
ABB to such a large market share:
“We were able to build on the good
relationships we had developed with
the owners and yards selling the small
HV systems,” Rune confirms.
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Following In the footsteps,
keeping up the pace

Rune Lysebo is proud to work for ABB. For the company, but mainly for, and with, the people he
has shared trials and triumphs with over the past quarter century. Now he takes the reins from an
ABB marine Nestor, and prepares to show the way for the next generation.

Rune Lysebo
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Rune joined ABB in 1997, at Hasle,
on the east side of Oslo, working as a
project engineer under Terje Strand.
When Rune moved to sales in 2000,
the market was generally down, with
conventional LNG tankers, using steam
turbine propulsion, a lone bright spot.

As power requirements increased
for this vessel type, the need arose
to move from low to high voltage
onboard systems, an ABB area of
expertise, and they saw their window
of opportunity open up. And with that,
the focus in Rune’s work life shifted to
Korea and building relationships with
the key yards there. “l was living in
Pusan and travelling extensively,” he
recalls. “It was LNG 24/7.” Rune was
teamed up with ABB stalwarts like
Jostein Bogen, Jan-Fredrik Hansen,
and Chang-Soo Hong. The orders
were at about USD 1 million each, but
with 40-plus deliveries over the years,
it was a good way to keep the wheels
rolling in Marine — and a great way to
build relationships for the future.

In 2006 ABB restructured their
marine sales organisation around ves-
sel types, instead of geography, and

Rune took over responsibility for global
LNG, operating from Norway. Eight
years later Rune has taken over re-
sponsibility for global sales after ABB
veteran Anders Reed, but in between
there have been some notable events.
One episode occurred while Rune
was heading the Project Execution
department, responsible for a drill ship
project at Samsung for Petrobras. “It
was a change for me, because | was
responsible for delivering what | sold.
| met myself coming and going!” Rune
was on site during harbour trials when
the bearings on two of the rotating
thrusters collapsed, virtually welding
the motors and thrusters into a solid
unit. With little time to vessel delivery,
“All hell broke loose!” Rune remembers.
The fault was traced to improper
alignment during installation, putting
the burden of responsibility on Sam-
sung. “l was called to the office of the
Samsung purchasing manager, and he
said, ‘Mr. Lysebo, you have to help me.
| don’t want you to leave Korea before
the new motors are in place.” But | was
supposed to go back to Norway the
next day, to start summer holidays.”



The first call Rune made was to An-
ders Roed in Oslo, and together they
agreed that Rune would stay until the
problem was fixed. The next call was
to his wife, telling her he would not be
home as planned.

Rune knew that replacement
motors were available in Sweden, at
the Vésteras plant. But it was midsum-
mer, one of the most revered holidays
in Sweden. One thing was for Rune to
postpone his vacation - another was to
get the Swedish crew to work through
midsummer. Between them, the team
pulled some strings, got the motors
tested and on a plane to Korea, and
the vessel sailed on time.

“It’s one thing to sell,” Rune says,
“but it’s another to deliver. Things will
always pop up, and owners know
there will be issues. ABB’s handling
of these problems, in a professional
and completely open manner, is what
makes the difference to our clients.

It goes back to the attitude of the
people, the whole organisation.”

As of 2014, marine markets were
booming in cycles, and ABB’s policy is
to be there not just in the good times,
but when markets are down as well.
“Then you are there when the market
picks up again,” Rune reasons. “For
us, LNG, cruise, and offshore are well
established. We need to be thinking
about other areas where ABB can
build a presence.”

And that, according to Rune, is
part of what will keep ABB performing
at the same level that has brought
them where they are today. “Our job
is to push people to step out of their
comfort zones and accept new chal-
lenges. We have many areas of ex-
pertise in ABB, and one thing we can
do to generate new ideas is promote
more interaction between the different
business areas.”

Of course an organisation is only

as good as its people, as those in
ABB'’s history have proven. “We are an
attractive employer, so we should be
able to get the right people, and give
them the right opportunities,” Rune
believes. “You can tell when you get
people with the right attitude for ABB,
people who never give up and always
follow through. Those who don't fit into
that kind of culture will eventually find
somewhere else to be.”

As for his own role, Rune Lysebo
is an enthusiastic pragmatist. “I'm
proud to work in ABB. It’s a tre-
mendous place to work, and we
have a great team. We may not be
a family exactly, but we are a kind of
community.” Though Rune has been
charged with carrying on a legacy, it’s
too early for him to think about leaving
his own. “Right now I'm just occupied
with delivering results. That is what |
was hired to do!”

Rune and his colleagues at Billingstad
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AC opens doors

From Stromberg’s first delivery of AC drives, for the Helsinki subway system
in the 1970s, the advent of smaller, more efficient drive systems would lead to
subsequent advances that would revolutionise marine electronics, and open

new market opportunities that continue to drive ABB’s marine business.

The simpler, smaller AC motor needs
less maintenance, giving it a wider
range of applications. The Azipod
propulsion system is one such ex-
ample. Using DC motors would not
have been possible in such a system,
as the units would have been simply
too big and heavy, and required too
much maintenance.

Another game-changing applica-
tion was diesel electric drive for cruise
ships. ABB’s marine fortunes hinged
on precisely this technology when the
decision was made to leave behind
minor electrical deliveries and pursue
full-on power contracts, one of the
first of these being for three Holland
America Line ships at Fincantieri, now
fixed in company legend as the first

step into a new era of marine business

for ABB.

The ground-breaking examples
along the way are many: the pipelay-
ing vessel Lorelay, together with the
Finnish icebreakers Otso and Konto,
among the first to employ AC propul-
sion; two of the world’s first big drill
ships, built at Harland & Wolff in
Northern Ireland; the West Venture

semi-submersible rig for Smedvig built
in Osaka, Japan; the Development
Driller rigs for Global Santa Fe, the first
semi-submersibles to be equipped
with Azipod propulsion; and the first
LNG tankers to be propelled by AC
drives.

Simply put, unlocking the code
linking AC technology to propulsion
opened the door to electric propul-
sion for many different vessel types,
both in the shipping and offshore
industries. Expertise in applying AC
technology formed the basis of ABB'’s
modern marine electronics business, a
business where they continue to lead
the way, as they have from the earliest
days of AC on board.



Vuosaari factory, Helsinki
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Transferring expertise
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Applying industry technology to marine use is a
built-in advantage for a multi-tech conglomerate
like ABB, but sharing knowledge also needs

to have roots in company culture. The paradox

of innovation is perhaps that even those who
demand it can act to prevent it, and those who
are the most capable of delivering innovation often
meet with the most resistance.

That is why the borrowing culture in
ABB stands out. From the earliest
days, all the companies that came
together to form ABB have demon-
strated the ability to see a good solution
one place, and put it to use in another.
That ability was enhanced when they
came together in the same family.

The following are stories of some
of the most noteworthy cases of
industrial adaptation in what is now
ABB. Some led to companies becom-
ing market leaders in revolutionary
technologies, only to have to abandon
them when disruptive technologies
arrived to take their place — sometimes
within the same company. But in each
case, the new application of known
technologies moved companies for-
ward, just as it does in today’s ABB.

Early marine applications for electricity

Norway
By the end of the 19th century, the

electrical revolution was in full swing
and the big industry players were find-
ing new areas where its benefits could
be applied. The maritime industry
was one of these. The advantages of
electric propulsion for ships had been
recognised back in the 19th century.
Initially, electricity was used onboard
ships for lighting purposes, and later
for other auxiliary systems, as well
as a main source of energy both for
the propulsion machinery and other
onboard energy needs.

Although none of the ABB
cornerstone companies can lay claim
to pioneering the electrically propelled



Sharing ideas at Billingstad
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boat, they were responsible for a num-
ber of firsts. Norsk Elektrisk, which
became NEBB in 1908, was the first
to use electricity for marine purposes,
when in 1894 the electrically powered
boat Glimt was delivered to Kristiania
Havnevaesen, today the Port of Oslo.

NEBB followed this up with
sporadic deliveries in the maritime
industry over the next few decades. It
won a milestone order in 1911, for all
electrical equipment on the submarine
B 1-6 for the Royal Norwegian Navy.

The Royal Norwegian Navy
placed an order with NEBB in 1932,
for all electrical equipment on the
mine layer Olav Tryggvason. The deal
included the design of the diesel-elec-
tric cruising drive and much of the
electrical auxiliary equipment for the
vessel. This helped the company gain
a momentum they would carry into the
1940s.

Finland

Strémberg was the next of the

ABB companies to deliver electrical
equipment for maritime applications.
Having already provided electricity for
Finland’s many shipyards, Strémberg
was asked in the mid-1890s to supply
the electrical lighting for the passenger
steamer Nordenkust, built for traffic to
Stockholm. This order was followed by
a flurry of marine-related orders during
the 1890s.

In 1898 seven steamships re-
ceived lighting systems based on Jan-
dus lamps, de Laval steam turbines
and Strémberg dynamos. The com-
pany also supplied lighting systems to
11 steamships in 1899. In a show of
personal faith in the use of electricity
for marine purposes, founder Gottfrid
Stromberg fitted his private yacht
‘Geisha’ with an accumulator and an
electric motor driving a propeller in
1898.

Development picked up pace
in the late 1920s and 1930s, in part
driven by deliveries to the Finnish Navy
newbuilding programme, together with
Brown Boveri. The newbuildings were
of high priority for a newly independent
Finland, and the two companies sup-
plied several advanced diesel-electric
propulsion machinery installations.

The most important marine orders
for Strémberg during the 1930s were
the electrical generators and propul-
sion motors for the icebreaker Sisu.
The equipment was built entirely by
Strdmberg and delivered in 1937 to
the Helsinki shipyard and the ship was
delivered in 1939. In 1937 Strémberg
also received the order for Velox-steam
boilers for the new passenger vessel
for Bore Steamship Company.

In the lead up to WWII, Strém-
berg produced significant numbers of
electrical switchboards and spotlights
for ships. Gottfrid Strémberg passed
away on 3 May 1939, the year that
Oy Stromberg Ab was the biggest
producer of electrical equipment and
machines in Finland.

Sweden

In 1903 ASEA was responsible for
delivery of the first diesel-electric drive
for a ship, the riverboat Vandal (see
separate feature in Chapter 5, Parallel
beginnings). In 1912, ASEA teamed
with the Johnson Line to supply a
series of electric-powered shipboard
cranes, winches and other electrical
deck machinery.

ASEA also had a strong record of
delivery of electric auxiliary ship equip-
ment starting in the early 1900s, with
an early reference list that included
Burmeister & Wain in Copenhagen,
Harland & Wolff in Belfast, G&taverken
in Gothenburg, Barclay Curle in
Glasgow, and Armstrong Whitworth
in Newcastle. Shipowners through



L |

SS Amasis, Hamburg America Line

later history included Det Ostasiatiske
Kompagni of Copenhagen, Det Ber-
genske Dampshibsselskap of Bergen,
Knutsen of Haugesund, Klaveness of
Oslo, and Svea of Stockholm. Primary
deliveries were generators and motors,
with nearly 175 clients on a reference
list covering the period from 1912 to
1931.

During this period ASEA's TFM
unit handled marine deliveries,
primarily to the Swedish Navy’s ships
and submarines. TFM supplied 90%
of electrical equipment to the HMS
Gotland, an aircraft carrier built for
the Swedish navy at the Gotaverken
in Gothenburg and launched in 1933.
The craft could carry up to eight
planes, launching them by means of a
catapult. There was no landing deck,

however, so planes landed in the water
and were retrieved with a crane — also
supplied by ASEA.

First marine turbine

In 1901 — the same year they built the
first steam turbine on mainland Europe
— BBC also produced the first marine
turbine. Brown Boveri had acquired
design and manufacturing rights to
the Parsons turbine in 1900, and serial
construction of marine turbines began
in Baden in 1903.

In a statement he may have seen
the dubious irony of later, Walter
Boveri, an enthusiastic proponent of
the marine turbine, claimed: “If the
German navy were given the oppor-
tunity of trying out turbine-propelled
ships on an absolutely equal footing

with England, it is thanks to my firm.”
Nonetheless, supplying turbine power
to navy ships accelerated develop-
ment of marine turbine technology,
and by the outbreak of WWI in 1914,
a large part of the vessels in both the
Russian and German navies were
equipped with Brown Boveri-Parsons
marine turbines, whose output (ag-
gregate S.H.P) nearly doubled during
the war years.

The company continued to innov-
ate marine propulsion and electrific-
ation, and in 1930 it supplied the first
diesel-electric drives for warships, the
Finnish coastal cruisers Waindmoinen
and limarinen, and a diesel-electric
drive with alternating current for the
cargo ship M.S. Wupperthal, serving
the Hamburg-Australia route.
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First heavy duty turbocharger, 1924

Super-charged success

The decades between and immedi-
ately after the two world wars were, for
BBC, partially defined by the success
of diesel turbo-charging.

First conceived in 1905, the prin-
ciple of turbocharging increases the
power of an engine by forcing addi-
tional combustion air into its cylinders.
This enables more fuel to be injected
and burnt, resulting in a higher power
output.

Swiss engineer Alfred Blchi in-
vented the turbocharger when working
as head of diesel engine research at
Gebrider Sulzer in Winterthur. His

36 Marine and Ports Innovation

discovery, patented in 1905, centred
on the use of a compressor, driven by
exhaust gases, to force air into internal
combustion units. Blchi believed that
existing engines were highly inefficient
as two thirds of the energy they pro-
duced was lost through exhaust heat.
He saw the potential in capturing that
lost energy and using it to enhance
engine performance.

This theoretical approach laid
the foundations for his second, and
arguably most important, patent - the
‘scavenging’ patent. Blichi filed the
patent in 1915, the same year he ap-
proached BBC in the hope of fostering

a cooperation agreement. This was
not immediately forthcoming and it
took until 1923 for the company and
the talented engineer to forge what
would be an enduring alliance.

Their first project was turbochar-
ging the MAN Diesel engines for pas-
senger vessels the Hansestadt Danzig
and the Preussen, built at the Vulkan
Shipyard in Stettin (modern day Szcze-
cin in Poland). Buchi oversaw the
construction of the turbochargers at
Vulkan’s Hannover works, while BBC
fabricated the compressor wheels at
Mannheim. The ships set sail in 1926,
with the world’s first successfully su-



Turbochargers become industry standard

Between 1945 and 1960 the world’s merchant fleet doubled in size, and turbocharged engines became an accepted

industry standard.

At the fulcrum of developments stood BBC’s new range of turbochargers, the VTR series. First introduced in 1945,
these featured standardised components, allowing production to keep pace with burgeoning global demand. The
VTR’s defining moment arguably arrived in 1952, when Danish shipyard A. P. Mgaller launched the 18,000 tonne
tanker Dorthe Maersk. This was the first ship to feature a turbocharged two-stroke diesel engine (turbocharging had
initially been restricted to four-strokes), with its single main power unit augmented by two VTR630 side-mounted
turbochargers, raising the output from 5,530 to 8,000 hp. It was a true landmark for the shipping industry.

On the back of this success BBC signed a number of licence agreements to allow other manufacturers to produce its
turbochargers, thus sating international demand.

Spurred on by the low fuel prices of the time, shipbuilding had entered a new golden age of production. Against this
backdrop, BBC'’s innovations and a growing number of global licence agreements created a climate of immense
opportunity in the maritime industry for the Swiss company.

The significance of this period, and the role that turbocharging played in BBC’s development, marked an important
evolutionary step on the path to ABB’s global market position within turbocharging.

percharged marine engines boasting

an output of 2,500 bhp (compared to
the non-turbocharged output of 1,750
bhp).

From 1926, BBC took on produc-
tion duties for Biichi’'s new company,
Buchi Syndikat, and turbocharging
spread through the marine propulsion
industry at a suitably supercharged
pace. BBC’s former periodical — the
Brown Boveri Review — noted in 1942
that, “today, hundreds of four-stroke-
cycle marine Diesel engines equipped
with Brown Boveri exhaust turbo
chargers for increasing their power by
the Buchi process are in operation all
over the world.” At that time the firm’s
largest marine turbocharging installa-
tion was on the M.S Reina del Pacifico,
which boasted a total rating of 22,000
bhp.

Turbocharging provided a platform
for the expansion of BBC, which in
turn would help facilitate the found-
ation of modern-day ABB, and that

development gathered pace in the
post WWII years.

Generating business

The Velox steam generator was
another BBC technological milestone
that was hewn in the interwar years.
Acclaimed as the first ‘supercharged
marine boiler’, development of the
concept for marine applications began
in 1931, after the Velox had already
proved its worth for land-based applic-
ations.

The Velox was an immediate suc-
cess, and for good reason. It exhibited
a long list of attributes that included,
high efficiency, fully automated control,
a small size (the weight of the ortho-
dox boiler plant on the first merchant
vessel it was developed for was 700t,
the Velox a mere 185t), easy and rapid
cleaning facilities, completely smoke-
less combustion, quick starting and
cooling processes, and easy adjusta-
bility of steam temperature. Everything

that the marine market wanted from a
boiler was satisfied by the Velox.

After a series of naval orders in
the early 30s, the Velox began to make
its mark on passenger vessels, with
installation on the S.S Athos Il in 1935,
where, in place of a cylindrical boiler, it
increased power output from 10,000
SHP to 16,000 SHP. In 1937 Finnish
passenger ship S.S Bore Il became
the first vessel to be fitted with Velox
boilers exclusively.

Initial feedback from engine room
crew and operators detailed the “many
advantages” of the system — with
considerable focus on its space saving
nature and ability to deliver steam
“practically instantaneously”. By 1940
BBC was already stating in the Brown
Boveri Review that “we can confidently
look forward to the further develop-
ment of (the generator) for use on
board ships.”

The Velox steam generator had
arrived.
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Jan-Erik Ibstedt
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“The decision came out of the
blue, and instead of developing
their new RPM governor system,
the staff spent the summer
shutting down their business.”

Marine electronics at Vasteras

The memoirs of 40-year ASEA veteran
Jan Erik lbstedt reveal the evolution of
advanced marine-application electron-
ics at the factory in Vasteras. Though
they did not have a dedicated marine
unit at the time, several milestone
developments came out of Vasteras in
the late 1950s and 1960s.

“All marine activities at the
Y-sector at Vasteras, which was re-
sponsible for construction of electronic
products, were essentially spin-offs
from other industrial activity,” Ibstedt
recounts in his memoirs. “There was
no specific marine office or marine
design, no requirements or specific-
ations. We just adapted standard
industrial solutions to marine use.”

Force Measurement, an ASEA
spin-off company, developed the
MARK | turbine control system, and
a Shaft Torque Meter dubbed ASEA
Torductor. The lead engineer on all
these developments was Orvar Dale,
and Dale’s contributions were instru-
mental in the establishment of Force
Measurement, an important agent for
ASEA’'s marine business.

Torductor had a virtual monopoly
on the market for its first 25 years,
but eventually cheaper alternatives
came on the market and ASEA Marine
decided to close out production in
the late 1980s. The decision met

with protest from the marine unit in
Rotterdam, and it was determined that
ASEA Marine Service Rotterdam and
a company called Mimatic in Vasteras
would take over production, under
licence from ASEA Marine. Later ABB
would continue to refine and market
the Torductor system.

Force Measurement also de-
veloped Cyldet 1800, a system for
monitoring cylinder pressure. The first
Cyldet systems were sold in 1973, and
were followed up by Cylmate 1800,
capable of parallel and continuous
monitoring of multiple cylinders.

The story of the development
of Cylmate is interlinked with one of
ASEA’s biggest clients, A.P. Mdller.
Moller’s technical staff provided ASEA
with the information they needed in or-
der to meet the owner’s requirements,
as well as connecting them with the
Lind® yard in Odense, providing a
development environment with neces-
sary technical expertise. Cylmate is
another ASEA innovation that still has
a valued place in ABB’s portfolio of
marine energy efficiency solutions.

ASEA’'s marine unit bought up
struggling Jungner Instrument in 1973,
and Jungner’s activities were moved
from Stockholm to Vasteras that sum-
mer. The acquisition gave ASEA a new
range of products and enough ballast
to justify establishing a pure marine



unit dedicated to electrical installations
on ships (YLF). While marine deliveries
had to that point simply been spun off
of industrial applications, the new YLF
was to develop and refine new marine
products at Vasterds. Eventually
Jugner’s own products were replaced
with ASEA-brand products, including
established alarm, data logging, and
automation systems.

Even though product develop-

ment and sales were strong, ABB
management decided to move all
marine activities from Vésteras to
ABB Marine Holland in the summer of
1996. The decision came out of the
blue, and instead of developing their
new RPM governor system, the staff
spent the summer shutting down their
business. Needless to say, an unpop-
ular decision in Vasteras, but deemed
necessary by management, as the

merger that formed ABB had given
the company numerous, sometimes
redundant marine offices.

The innovation continues

Picking up an idea from one place
and successfully applying it in another
has deep roots in the ABB history, but
there are plenty of examples proving
that there is a tradition, and a culture,
that lives on. The idea for the phenom-

ABB'’s Advisory Solution
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ABB marketing team with the first Azipod thruster

enally successful Azipod propulsion
system, for example, came from a
Finnish engineer’s observant visit to
his Scandinavian neighbour to the
west, as recalled by Pekka Salmi, then
with the Helsinki Shipyard.
Stromberg’s Kauko Jarvinen
was in Norway when he saw power
stations with a turbine generator
placed in a pod, giving him the idea
of an electrical rudder propeller drive.
Already back in the 1970s, he had
presented his idea of a new type of
electric rudder propeller, but the idea
was laughed at. It would take until the
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18th of February 1987, when Strém-
berg Oy filed the patent application for
the electrical rudder propeller drive, for
the idea to gain commercial traction.
“When the patent application had
been filed, the Finnish Board of Navig-
ation visited the shipyard and pro-
posed that this idea be developed and
applied on icebreakers,” Salmi says.
As he remembers, “l was banging my
head against the wall” with this idea

at the shipyard. He then approached
Wartsila Marine with the idea. Product
development was initiated in close
co-operation with ABB, with Salmi as

project manager.
See the complete Azipod propul-
sion story in Chapter 10.

Taking land-based experience to sea
Automation and Advisory systems
manager Mikko Lepistd started work-
ing summers with ABB in 2003 while
completing his education, serving the
land-based business in Finland. He
began to pick up work for Marine as
well, and was asked to join them full-
time after graduating in 2006. Along
the way Mikko began to reflect upon
possibilities for increasing energy ef-



ficiency on board. “Everyone seemed
to be looking only at propulsion, but
there are many systems on ships
that can be more energy efficient,” he
emphasises.

Drawing on his previous exper-
ience, Mikko began to promote the
need to monitor and report energy
efficiency on board. The team looked
to other industries for inspiration, and
found the ABB Energy Manager in
land-based projects. The decision
was made to bring the technology
over to marine, and the prototype was
installed on several vessels.

Moving fast in new territory

The ABB Marine strategy going toward
2015 featured a focus on automation
and software, and development of the
prototype system was worked into the
strategy. By 2014 there were around
40 people working with Energy Mon-
itoring Software, with plans to grow,
both organically and through buy-ups.

The 2013 acquisition of Amarcon,
a small company with a novel decision
support system for improving energy
and operating efficiency, added to the
numbers and expanded the portfolio,
and Amarcon went from independent
start-up to a member of the team in an
international powerhouse. (see Amar-
con’s story in Chapter 8).

In fact ABB has years of experi-
ence in providing Vessel Information
and Control systems. “But we need
additional software on top of the sys-
tem, to monitor and manage energy,”
Mikko explains. “That requires an un-
derstanding of processes, to be able
to monitor where the fuel is actually
going, and offer advice on trimming,
optimal speed, routing — everything
that can increase fuel efficiency.”

And while marine automation is
primarily designed for diesel-electric
customers, making up less than 10%

of the total marine propulsion market,
advisory systems can target 90% of
the total market. “That means there is
a new market for these solutions, but
it is a market that we basically have to
create. That involves familiarising sales
staff with the systems, but it shouldn’t
be a very hard sell, because energy
efficiency is critical for the end user or
operator,” Mikko reasons.

Software in a hard world

ABB’s history is primarily one of huge
material or mechanical projects. So
how does a software product fit into
this industrial company?

“We need to run the business
differently, to operate with a new mind
set,” says Mikko. “We need to be con-
stantly on the move, to develop new
products. We may end up somewhere
else than we planned, but we have to
follow leads and learn along the way,
and then develop products. One thing
leads to another, you might say.”

Breaking new ground requires
time and dedication, but it doesn’t
hurt to be able to build success on an
established brand. “The ABB name
gives automatic credibility, but not
everyone expects to meet ABB in a
software setting,” Mikko relates. “Our
sales people need to be storytellers in
order to get customers on board.”

Mikko believes the business will
take years to mature, but that tech-
nological evolution will go fast as the
integrated software systems techno-
logy grows in popularity. Bridges and
engine rooms are already being integ-
rated, he reflects, so why not shoot for
full systems integration? “Also there is
a new generation of decision makers
coming on, more familiar with the
power of software.”

And though regulations in some
cases can move the market, they can
just as often serve to hold owners

Mikko Lepistd
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back as they wait for disparate reg-
ulations to take effect and become
harmonised. Mikko believes that tech-
nology is advancing so fast that it will
in many cases outpace the regulators,
bringing about changes even before
regulations can be put in place.

“This is a great business, with lots
of opportunities,” Mikko believes, “but
you have to be ready 24 hours a day,
every day.”

Echoing the same drive and com-
mitment that has made ABB a leader
in the marine and ports segment,
Mikko concludes: “To build confid-
ence and credibility, you have to do
whatever it takes to succeed. In this
market everybody knows everything
about everybody, and you can’t afford
to fail.”

Always looking

Another modern example of adaptabil-
ity is taken from one of ABB’s hotbeds
of innovation, the Ulsteinvik offices

in the heart of Norway’s offshore
industry. In a classic example of the
passion for creating new products and
services, Ulsteinvik has come up with
an improvement on standard UPS, or
Uninterruptable Power Supply sys-
tems. They found that standard issue
systems were not reliable enough in
extreme situations, and discovered
that ABB had products that could
increase robustness.

They built a new UPS to marine
standards, and have recently recieved
class approval. The staff feel they now
have a new ABB product with future
potential. “We got unsolicited inquiries
very early in the development stage,”
says Pal Strand, head of service in
Ulsteinvik. “I think that says a lot about
people’s confidence in us, when you
get inquiries without even marketing.”

A fitting tribute to customers’
faith in an experienced innovator with
boundless sources of good ideas.

The same ABB attitude

On board or on shore, with software or hardware — the same dedicated spirit and willingness to sacrifice have to be
applied if you are going to survive, as Mikko Lepistd can testify to.

One Saturday Mikko got a call from a director at the Turku shipyard. He took the call with his five month-old son on his
arm, and his four year-old charging around the house with a bunch of his friends. Mikko found a place to put down the
baby and sought refuge in the sauna, the only quiet room in the house.

The director needed Mikko on a ship that was scheduled to sail the following Wednesday, and asked Mikko to be
onboard Sunday by 11 am.

Mikko dropped his weekend plans and made the trip from Helsinki. Once on board he realised that he was going to
have to sail with the ship on its maiden voyage. “I called my wife and told her, ‘Remember | said I'd be back Sunday
evening? Well, | will — just not this Sunday ...”

He headed back to Helsinki to get his work clothes for the trip — and to pick up his suit, and his wife, for the delivery
ceremony in Turku Tuesday evening. He sailed with the ship Wednesday, used the rest of the week to complete the
job, and was back home by the following weekend.

“I have a lot of stories like this,” Mikko laughs. “We have to be ready on short notice to fix any problem that comes up.”
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Communication is king

“Once we were monitoring a cruise ship that was experiencing frequency converter problems,” Mikko tells. “We called
to the ship, and they had a lot of damage to the FC, and the drive had to be rebuilt onboard. It was an older model,
and not that many people with that experience were available. Eventually we found a German guy and flew him into
Miami. The problem for us was, he spoke only German. But you wouldn’t believe it, he had taken a translating machine
with him.”

“He spoke into the machine in German, and we could read his texts in English. | think it went the other way, too. So
the only way to communicate with him was through that machine! Still we managed to rebuild the entire drive, and the
project went perfectly. In our business we believe that communication is key, and this was a very special example of
how technology can facilitate essential communication.”

Helsinki office
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Ports

Uno Bryfors
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ABB'’s ports business supplies the market’s most
advanced automation systems for container
terminals. These systems move containers in

the largest ports and logistic hubs on the planet,
making container handling safer, greener and

more productive.

power 10 move

The crane segment of ABB’s marine
and ports business has a long history
tied to the expansion of ASEA and
ABB, and to the development of global
trade. The business has grown in both
size and scope, as well as geograph-
ically and technically. Throughout its
history, ABB’s ports business has had
to respond to rapid changes in market
requirements and demand, changes
met with the ABB spirit of seeing
opportunity in challenge, enabling
expansion and exploration into new
markets.

Uno Bryfors has held central po-
sitions in ABB’s cranes and ports busi-
ness for three decades, the latest as
Vice President in charge of ABB Crane
Systems in Vasteras, Sweden. He
joined ASEA as a trainee in 1981, after
completing his education in electrical
engineering at Chalmers University of

Technology in Gothenburg. Bryfors got
his first assignment in development of
crane automation in 1982.

Even for a veteran of more than 30
years, telling the story of ABB’s ports
business from the earliest deliveries to
present time presents its challenges.
“There is good evidence that ASEA’s
was delivering cranes and crane
equipment as far back as the 1890s,
but establishing the exact year of first
delivery is tricky,” Bryfors says. As with
many crane manufacturers, ASEAs
first ventures into the business came
with their own need to move heavy
machinery in their manufacturing busi-
ness, so early deliveries of cranes were
essentially to meet in-house demand.

In broad strokes, the history of
cranes in ABB can be divided into
three periods: delivering both mechan-
ical and electrical for the first decades;
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Roterdam MV2 stacking crane

then to a focus on electrical drives
from the mid-1960s and divesting the
mechanical business in 1979; and the
move into automation in the 1980s.

ASEA records show that the
volumes of motors and control equip-
ment delivered for crane applications
increased gradually from the 1930s,
supporting investments in heavy in-
dustry like shipyards, steel and paper
mills, predominantly in Sweden.

Speed-controlled drives revive
cranes focus

The introduction of thyristor techno-
logy was the start of a new era in the
crane history. DC drives with accurate
speed control became the basis for
crane control equipment for harbour
and shipyard cranes from the mid
1960s, and electronic crane control
units were developed for coordinated
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control of multiple drives.

In 1966 ASEA introduced ASTAT,
a thyristor speed control unit for AC
slip-ring motors, marking the entry
of modern drive technology into the
industrial crane market.

With this, ASEA deliveries of both
industrial and harbour cranes expan-
ded significantly. The first ship-to-
shore container crane was delivered
in 1967, and during the following 10
years deliveries were made to ports in
Taiwan, Australia, UK, Norway, Den-
mark and Sweden.

The main channel to the market
was still ASEA’s production of cranes,
but throughout the 1970s the volumes
sold to other crane manufacturers
gradually grew, with international cus-
tomers like Arhus Maskinfabrik in Den-
mark, PWH and TAKRAF in Germany,
and NELCON in the Netherlands.

The huge demand for large shipyard
gantry cranes during this decade also
provided opportunities for ASEA to
enter new markets.

Manufacturing moves out,
Drives move up
In a major step towards specialisa-
tion, ASEA’s crane manufacturing
business was sold to Kone of Finland
(today Koneranes) in 1979. ASEA also
controlled production of Hagglunds
shipboard gantry cranes, started in
1966-67, but sold this unit in 1978.
The sale of crane manufacturing
may have been a case of foresight, as
Swedish industry in general was going
through some very difficult years and
the local demand for cranes for heavy
industry and ports was low. What had
been delivered was of high quality,
though, and ASEA-built cranes are still
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in use in workshops and mills around
Sweden.

One positive effect of the divest-
ment was that it shifted focus to the
promising drives and control business,
which had to grow rapidly in order to
ensure viable business volumes. The
first dedicated unit for Crane Control
was as part of this, formed in 1980
with a small but enthusiastic team. By
1982, when Bryfors joined the crane
team, there were around 10 employ-
ees and revenues were hardly visible in
the giant ASEA.

At the time, Percy Barnevik had
taken over as CEO of ASEA and was
changing the entire company structure
dramatically. Even a new employee
could tell something unusual was hap-
pening: “From the time | finished my
trainee period in 1982 and for my first
three years, we had ten different de-

partment codes, but | never moved,”
Uno recalls. “The organisation was
step by step being transformed from
a centralised organisation to a much
more business-driven model.”

The way to the top

In the 1980s the foundation for global
expansion was laid by building up the
organisation and the technology, and
by taking advantage of ASEAs acquisi-
tions and mergers.

Looking to break into the US mar-
ket, ASEA bought Harnischfeger, out
of Milwaukee, in 1981. Harnischfeger
was into several heavy industry
segments that were not of particular
interest to ASEA, so equipment to
mills and mining were sold off, but
crane control activities were retained.
Perhaps most importantly, the Harnis-
chfeger name gave ASEA access to a

market where they were not otherwise
recognised.

In another acquisition, ASEA
bought Strémberg in 1986. Though
Strémberg was not heavily into cranes,
they are credited with building the first
container crane control in the world
with AC drives. It took some time
for the cranes market to warm up to
AC, though. “DC was well suited to
powering cranes,” Uno Bryfors relates,
“and so DC drives survived longer than
in other businesses. In fact the last DC
package was sold in as late as 2004,”
he recalls.

Eventually customers came to
appreciate AC for its simplicity, and
when the change came, it came fast
and fully: “In this business it goes from
5% penetration to 90% in a very, very
short time,” says Bryfors. Once initial
challenges were overcome and costs
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began to come down, all new projects
were AC.

The 1983 project for a grab un-
loader for the Pucarsa power station
in southern Spain would prove to be a
real milestone for ASEA. The project
contained many firsts — process con-
trol system, digital drives, distributed
control, PC based man-machine com-
munication and automated sequence
with path and sway control — and
established ASEA as an innovative
first mover. Providing sophisticated
technology for bulk cranes was in fact
to be a door-opener for ASEA into the
worldwide crane market.

The real expansion of ports in
Asia came in the late 1980s, perfect
timing for ASEA’s growth ambitions. It
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started with grab un-loaders in China,
followed by container handling cranes
for Singapore.

Many crane builders, large and
small, were vying for the Asia market
around this time, in particular China.
On one grab un-loader project ASEA
teamed up with a European manu-
facturer and won the job, and Uno
remembers their unorthodox handling
of the contract negotiations: “They
wrote the contract from scratch, on
the spot, writing and submitting one
page at a time. | couldn’t understand
how they could do it,” Uno remarks,
“but | really admired their ability to
produce hundreds of pages of viable
contract on the fly. And these were not
lawyers, they were engineers!”

A merger, and riding market waves
Prior to the merger of ASEA and
Brown Boveri that formed ABB in
1988, companies were in the market
for crane drives and control equip-
ment. After the merger, crane activities
were centred in Vasteras, and other
similar activities like open pit mining
and bulk handling plants were located
in Switzerland.

The early entry into the Asian
markets paid off, and the crane team
was expanded to more than 70 people
in the 1990s, on the back of strong
demand in both Asia and in North
America.

South East Asia was the melting
pot in the worldwide crane market
in the early nineties. ‘Everyone’ was



there, and Uno Bryfors recalls that
there were once 15 crane builders
bidding on a project for the Port of
Singapore, a record that still holds and
will most likely never be matched.

1995 turned out to be a very sig-
nificant year in the crane industry, and
in the history of ABB cranes business.
In the new Pasir Panjang terminal in
Singapore, crane automation was put
to its first real test. Containers were to
be stacked automatically up to eight
high (still a world record) instead of
just one or two, as had been tested
in Europe. The cranes were also the
first to incorporate remote control.
The Singapore projects proved to be
very valuable as proof of automation
in general, and ABB’s ability to deliver
cutting-edge systems.

But the Asia crisis that started in
1997 hit the crane industry hard, and
ABB with it. Uno Bryfors took over as
Crane Systems unit manager just be-
fore the downturn of 2000, and faced
the task of turning things around while
increasing efforts in crane automation.

The team managed to succeed,
though, and by the time the cranes
business became a part of the marine
and ports business segment in 2004,
ABB was the leading supplier to
advanced container crane systems
around the world. Large projects with
advanced ship to shore cranes and
several hundred automated stacking
cranes were delivered to terminals in
Korea, Taiwan, Germany, Holland and
North America between 2000 and
2009.

Steady growth in the crane market
was interrupted by the financial crisis
of 2008, and the effects were felt in the
industry until the beginning of 2012,
when the market came to life again
and record volumes of cranes were
ordered.

Building a global reputation

Today deliveries of crane systems for
container terminals are handled in
Vasteras, while bulk crane activities
make up the majority of work handled
by the ports team in China.

ABB’s ports business has grown
to be a leading supplier to the world-
wide crane market, with references
on all continents and hundreds of
employees around the world. Projects
have been delivered together with all
major crane builders. Today cranes
are mainly built by Asian manufac-
turers, but there is still a significant
crane production in Europe. Since the
introduction of special ships for fully
erect crane transport 25-30 years
ago, cranes can be delivered from any
place in the world.

“Over the last 100 or so years,
crane activities within ABB have
constantly adapted to varying market
conditions, first in local and later in
global markets,” tells Uno, “but since
the 1980s we have constantly moved
in the direction of providing efficient
and standardised automation pack-
ages for the ports industry, which has
brought us where we are today.”

“Success in Singapore led to the
first big project in Hamburg,” Uno
reflects. “In our Hamburg and Korea
projects we were able to build up the
standardised solutions required for
expansion to the rest of the world.”

As of 2015 ABB is handling major
projects in Long Beach, California,
Busan, Korea, Rotterdam in the Neth-
erlands, and Dubai, four of the world’s
largest and most advanced ports.

“Our automated stacking crane
systems are now in operation or deliv-
ery in 23 terminals around the world,
with more than 650 cranes,” says
Uno. “Most of the projects since 2012
also include remotely operated ship to
shore cranes with advanced automa-

tion, a concept which ABB brought

to the market. This has now become
widely accepted in the market, as the
advantages in efficiency and availability
are highly significant, and it provides

a totally different working environment
for the crane operators.”

And that could prove to be the an-
swer to one of the biggest challenges
for the ports industry for the years to
come: the need for significant num-
bers of new port professionals. “Today
the ports industry needs to offer
teamwork in a modern environment in
order to attract young candidates. And
it is equally important that the working
environment enables experienced staff
to continue to work until the normal
retirement age,” Bryfors points out.

In modern container handling, in-
formation is as important as the phys-
ical container itself, and must follow
the container at all times as it moves
through the terminal. In order to offer
seamless information and container
flow, ABB expanded its portfolio for
container terminal automation in 2013
by acquiring APS Technology Group
of San Diego, California. APS is a
leading global supplier of vision-based
automation solutions for identification
of containers, trucks, rail equipment,
and other transport assets for ports
and intermodal container facilities.

Read the full story of APS and
their acquisition by ABB in Chapter 8.

What next?

So what will drive the market in the
years ahead? Though there will always
be competition among container
carriers to have the biggest and most
cost efficient ships, Bryfors believes
that container ships are not too far
from reaching their economical limits
with today’s container volumes. The
largest ships in operation in 2015 have
a capacity of close to 19,000 TEU
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(20-foot containers) and ships able to
take more than 20,000 are on order.
Introducing significantly bigger ships
could result in longer transit times and
lower service levels as the number of
ships would go down. “This would not
be accepted by the shippers,” Uno
Bryfors believes.

The pressure is now on container
terminals to provide fast service for the
big ships while maintaining or reducing
handling costs. This means that bigger
and faster cranes are required, but
also more integrated processes from
the ship to the gate.

Technology will continue to shape
the market, Bryfors believes. “This is
becoming a process industry. We are
heading towards fully automated, non-
stop operations, with no one ‘inside
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the fence.” A fully remote operated,
automated container handling process
is in sight.”

And ABB appears set to drive
this development. A high per centage
of the staff in Vasterds are devoted to
R&D, with the goal of making today’s
vision tomorrow’s reality.

Summing up, Uno Bryfors is
typically modest about the success of
ABB’s ports business, and cautiously
optimistic for the future: “The crane
business will always be challenging
and subject to the fluctuations of the
worldwide economy, but we still have
a lot of ideas on how ABB can help
the industry to provide more efficient
and reliable handling of containers and
bulk material.”
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Parallel beginnings

Early industrial electricity foreshadows marine future

Charles Brown
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Each country hosted a slightly different
version of early electrical industry, but
the similarities outweighed the differ-
ences, and their paths crossed and
intertwined along the way, eventually
interlocking to form what is now ABB,
and the marine and ports business.
Finland’s story is defined by the
initiative of Gottfrid Strdmberg, a true
entrepreneur and visionary, and per-
haps Finland’s leading industrial light
through history. In Sweden the story
is of the Wenstrém brothers, Géran
and Johan, and their relationship to
Sweden’s leading industrial financiers
that led to the establishment of ASEA.
Briton Charles Brown and Swiss
Walter Boveri founded Brown, Boveri
& Cie in Switzerland, and began early
on to operate as a holding company,
for among others Norsk Elektrisk
Aktiebolag in Norway, which entered a
cooperative agreement with BBC less
than a decade after being founded.
The stories of these men and the

companies they left as legacies are
told here with the intention of outlining
key events and innovations leading up
to their merger in 1988. National differ-
ences did not dissolve in the merger,
to be sure, but ABB draws ever nearer
to the stated corporate goal: “One
ABB.” What follows is an interpretive
account of the early journeys of four
national initiatives headed toward that
goal.

The Swedish story - ASEA
Like its European counterparts, ASEA
was founded to supply equipment to
the electrical lighting industry. And like
most of the successful companies,
ASEA has in its history visionary indus-
trialists who saw the enormous poten-
tial of electrical power for development
of society if applied to larger and even
more ambitious tasks.

Ludvig Fredholm was a partner in
a large bank that was brought down
by the financial crisis in Stockholm in
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the autumn of 1878, and he lost his
fortune in the ensuing collapse. Fred-
holm, however, was well respected in
Stockholm business circles, and with
his combination of international per-
spective and technical interest, he was
naturally drawn to the fledgling lighting
systems industry.

Initially convinced that the US/
British Brush technology would
emerge as the dominant force in this
development, Fredholm enlisted Georg
Wenstrdm in collaboration on an ex-
perimental lighting project using Brush
technology. The collaboration between
the two foreshadowed the creation of
ASEA.

Georg’s brother, Jonas Wenstrom,

was at the time working on a dynamo
that attracted Fredholm’s attention
when his original supplier proved
unreliable (deliveries of a Brush system
dynamo from England turned out to
be machines constructed in Germany).
Fredholm gave young Jonas a chance
to prove his machines, and they
passed the test. With this technology
as their base, the precursor of ASEA,
Elektriska Aktiebolaget i Stockholm,
was founded in 1883, primarily as a
supplier of electrical lighting systems.

Jonas Wenstrém was a prolific
inventor and developer, and devised a
new type of dynamo that he marketed
in the US and Great Britain, in addition
to Norway.

Walter Boveri
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But Ludvig Fredholm was a con-
servative businessman and loath to
overextend his business reach. Georg
Wenstrdm, though, was convinced of
electricity’s furture in industry, and with
the backing of his father founded Wen-
strdm & Granstrom Elektriska Kraft-
bolag together with Gustaf Granstrdm
in 1889. The company was dedicated
to developing electrical power systems
for industrial and transportation applic-
ations, and agreed to buy its machines
from Fredholm’s plant in Arboga.

But with the surge of interest
in industrial electrification, it soon
became apparent that Fredholm’s
factory would not be able to meet
demand. Wenstrom and Granstrom
would have to expand or lose markets
to international competition. This was
the backdrop for the merger of the two
companies.

ASEA in its complete form came
into being in Stockholm in 1890
through the merger of Elektriska Ak-
tiebolaget, and Wenstroms & Gran-
stréms Elektriska Kraftbolag. The new
company took the name Allmanna
Svenska Elektriska Aktiebolaget, later
shortened to ASEA.

By 1889, Jonas Wenstrém had
mastered the three-phase system for
generators, transformers and motors,
enabling the use of AC (Alternating
Current). Though there are several
accounts as to who came upon a
solution for multi-phase electricity first,
Wenstrém is acknowledged to have
a strong claim to the title, and he was
granted the Swedish patent 