
Last year at this time, when I talked about the global
energy scenario, the USA and the EU were the largest
economies and consumers of energy, while Asia, and in
particular, China and India, were exhibiting very rapid
and sustained growth. This scenario has continued to
solidify and the expanding consumption of energy in
China and India is placing added pressure on the world•s
energy resources. In parallel with the growing demand
for oil and gas, we face a decline in many of the developed
global resources; and a public that has recognized the
need to protect the environment against pollution by
emissions.

These are some of the key challenges facing the oil and
gas industry today and the motives that drive much of
the innovation in GE•s Oil & Gas business. GE brings a
legacy of technology leadership to this new era and,
looking forward, we plan to maintain that course.

In the 1960s, we developed the world•s first centrifugal
compressor for ammonia synthesis. In the 70s, we 
produced the first centrifugal compressor for urea 
synthesis, and the highest pressure reciprocating 
compressor (3,500 bar) for LDPE. In the 80s, we developed
and built the world•s largest re-injection compression
plant and in the 90s, we built the first re-injection
compressor capable of handling sour gas and the 
first heavy-wall hydrocracker reactor using advanced,
high-strength CrMoV material.

In this decade, we have already designed the world•s
largest LNG unit train (8 MTPY), the world•s highest 
pressure re-injection compressor capable of handling very

high concentrations of sour gas (860 bar @ 23% H2S),
the world•s most efficient gas turbine (LMS100 @ 46%
simple cycle efficiency), and the world•s first gas trans-
mission pipeline inspection tool (UltraScan Duo) capable
of the high precision detection of both metal loss and
cracks in a single pass. We are also very proud that our
dedication to protecting the environment has recently
been highlighted through the award by an independent
certification company of the highly regarded GE •eco-
maginationŽ status for our new re-injection compressor
and our UltraScan Duo pipeline inspection tool. This is
what we have already accomplished in the first six
years of the new millennium.

Innovations still under development include a highly
reliable, commercial size subsea compressor; enhanced
centrifugal compressor aerodynamics for LNG, ethylene
and pipelines; variable speed electric motor drives; even
more flexible, low emission gas turbines; and advanced
services to help customers get more from existing assets
through enhanced productivity and extended life of
equipment already in the field.

We have a long tradition of innovation but I would like to
stress that all of these efforts are focused on responding
to real-world needs, many of which have been brought
to our attention by our distinguished customers. So I
urge you to please enter into a partnership with us in
developing the technologies that will be needed to address
tomorrow•s energy challenges. Feel free to share your
thoughts with the GE Oil & Gas team at any time, or to
contact Michael Bellamy, our General Manager of
Marketing, for any additional information that you
might require, at michael.bellamy@ge.com. 
Thanks in advance for your continuous support and
guidance in Answering Tomorrow•s Energy
Challenges....Today!!

Sincerely,
Claudi Santiago
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Integrated Compressor Line:
GE•s centrifugal compressor
with high-speed direct-drive
electric motor is very com-
pact, low-noise and has no
atmospheric leakage during
operation. Testing has been
successfully completed and
units are now available in
powers up to 15 MW.

ThreatScan:  In this service
special acoustic sensors are
installed on pipelines without
disruption and monitored
remotely to detect potential
threats from pipeline impacts.

iCenter:  Our central command
post for all remotemonitoring
services is equippedwith a full
range of advanced analytical
systems and staffed 24/7 by 
a team of highly experienced
technical personnel.

ADVANCED

Claudi Santiago
President and CEO
GE Oil & Gas

THE LATEST GE INNOVATIONS FOR THE OIL & GAS INDUSTRY

On January 8, 2007, GE announced a major expansion of its Oil & Gas
business with an agreement to acquire Vetco Gray … one of the world•s
leading suppliers of drilling, completion and production equipment
for on- and offshore oil and gas fields, including subsea applications. 

Vetco Gray employs 5,000 people in more than 30 countries, with
key centers in Houston, Aberdeen, Stavanger, Oslo and Singapore.
Major products include flow control valves, control systems,
wellheads, manifolds, risers and associated after-market services.
This move further strengthens the GE Infrastructure portfolio
and its ability to meet customers• needs around the globe. The
transaction is expected to close early this year.

See Expanding, page 2

Expanding GE•s capabilities in drilling, completion 
and production equipment

technology news

Vetco Gray
to join GE•s Oil & Gas business 
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Answering tomorrow•s global
energy challenges, today
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A wealth of resources
at your service John Rice

Vice Chairman
GE Infrastructure

A whole 
other world
GE Infrastructure is one of the world's leading
providers of fundamental technologies for
applications in aviation, energy, oil and gas, rail
and water. We also provide aviation and energy
leasing and financing services. While all our
businesses in these areas have their own markets
and knowledge bases, it is very important for us
to connect the dots among them … especially
when it comes to developing new technologies
and managing capital investment.

Our vision
We are a family of industrial businesses with
incredible synergistic potential. None operate in
a vacuum. We are always connected so that
we know when a great idea in one area can
help our customers in another. 

For example, compression, combustion and repair
technologies are all extremely important to
Aviation, Energy and Oil & Gas. So we have
created Centers of Excellence for research and
development to leverage and share collective
strengths … to better serve our customers and
shareholders alike. The same can be said of
technologies in remote monitoring and fuel
management, and many other areas.

Managing the process
But this lofty goal does not mean our heads 
are in the clouds. Far from it. The first objective 
of each business is to do what is right for their
customers and markets. Nothing will ever
distract from this. From there, we utilize teams
of specialists who, from within each business,
are involved in the collective focus on new
shared technological opportunities.

Commitment to oil and gas
We continue to invest across all Infrastructure
businesses. Overall, R&D will exceed $2 billion
in 2007 … a 20% increase from 2005 … and a
significant portion of this is for Oil & Gas. In
addition, we will invest an equal sum this year
to acquire Vetco Gray. This business acquisition
represents another major commitment to the oil
and gas industry, and we are very excited about
joining with the Vetco Gray team to expand our
customer service capabilities.

Greater than the sum of the parts
We provide very specific, market-driven, 
customer-driven products and services. And,
while customers buy from our Oil & Gas business,
they also appreciate the wider background where
a lot of those offerings come from. They see the
value that the Infrastructure family brings to the
table, and of GE•s overall investment capabilities.

There is a whole other world out there in addition
to oil and gas, and what we offer is a unique
ability to draw knowledge from it for the benefit
of this industry. All GE businesses share the
common goal of investing in leading technologies
to enhance the markets we serve. With this
proven approach and our core strengths, we
will continue to find new ways of overcoming
challenges and creating value for our customers. 

GE Energy
GE Industrial provides a broad range of products and
services around the world, including factory automation
systems; plastics, silicones and quartz products; security
and sensors technology; equipment financing, manage-
ment and operating services. 

Our latest innovations include: Panametrics Sentinel’
is the latest ultrasonic flowmeter for measuring natural
gas. It is designed for liquefaction feed trains, regasi-
fied LNG and any other natural gas application requir-
ing high accuracy. Sentinel meets the natural gas cus-
tody transfer requirements of AGA9, as well as the NMI
pattern approval. 

OxyTrak 411 is a new flue gas analyzer developed around
zirconium oxide oxygen sensor technology. This new
sensor offers distinct advantages over traditional inverted
tube sensors commonly used in flue gas analyzers. 

The new XLG3 VideoProbe® system is today's most
revolutionary borescope … and doubles the productivity
of engine visual inspections. The XLG3 system offers
advanced software and hardware capabilities to
decrease the amount of time spent on inspection and
increase productivity in your operations. Features 
such as best-in-class image quality, QuickChange’
probes, web connectivity on a portable platform make
XLG3 the leading product in the industry. The system
is also equipped for a fully digital workflow, enabling
rapid reporting and maximizing utilization of scarce
resources through remote inspections.

GE Industrial

Expanding with
Vetco Gray
Continued from page 1

•This is an important expansion of our products, services and solutions,Ž said Claudi Santiago, CEO of GE•s
Oil & Gas business. •We are tremendously excited about this transaction and look forward to welcoming
the Vetco Gray team into our business.Ž

•We believe this agreement will be great news for our employees and customers,Ž commented Peter
Goode, CEO of Vetco International. •The combination of GE•s recognized technical expertise and financial
resources and Vetco Gray•s industry know-how and domain knowledge will allow the business and its
employees to continue to prosper as it meets our customers• most difficult challenges.Ž

The transaction comes with considerable benefits to customers, employees and the industry overall:

€ Customers will gain access to an enhanced portfolio of products and services 

€ Vetco Gray and its employees will gain the stability of long-term ownership and access to broader
career development opportunities and training programs 

€ GE•s Oil & Gas business will expand its opportunities for growth in new industry segments such as
drilling, completion and subsea production

•Vetco Gray•s technology track record, depth and breadth of talent are well known and are strong differentiators
in this industryŽ concluded Santiago. •We are extremely confident about the prospects of growth accorded
by the combination of our two businesses.Ž

GE Energy provides technologies and services to all
of the traditional and emerging sectors of the global
energy industry, including: coal, oil, natural gas, nuclear,
water, wind, solar, biogas and other alternative fuels.

We have a long history in traditional energy sectors,
for instance with an installed base of steam and heavy-
duty gas turbines now in excess of 10,000 units 
… representing more than a million MW of capacity
in over 120 countries.

We also invest aggressively in developing new tech-
nologies for the increasingly important renewable
resources … with more than 5,500 wind and 3,600
hydro turbines installed worldwide, our generation
capacity in the renewable sector now exceeds
160,000 MW and continues to grow. 

A number of our products are also certified under GE•s
ecomagination program because they are good for
our customers• business performance while simultane-
ously helping meet pressing environmental challenges. 
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LNG regasification terminals

Joe Mastrangelo
General Manager
Units

Beyond size
The size of the GE organization provides certain
flexibility and stability in financing and investment,
manufacturing, distribution and staffing. But these
are merely facts of business and economics. The
bigger advantage we offer customers is the power
of our science.

Gas turbines
One area that clearly demonstrates this 
advantage is our portfolio of gas turbines. Our
aeroderivative turbines draw on GE Aviation•s
industry-leading technology. We also incorporate
advances in heavy duty turbine design and
engineering from GE Energy. The ability to handle
different fuels, low emissions and a range of
standard options makes our turbines ideal for
applications such as natural gas plants, oil and
gas transmission, natural gas liquefaction, petro-
chemicalplants and power generation.

Compressors
Work at our Global Research Center has increased
compressor efficiency 2-6% over the past five
years through flow path improvements and
improved manufacturing processes (3D impeller
design, single-piece forged steel impellers, etc.).

Referenced technology
At no point do we ask our customers to absorb the
risk of testing unproven technologies. We have
an intimate understanding of their operations,
and we make strictly calculated, incremental steps
forward with each new product … knowing that a
tiny step in machine design often translates into
a leap in plant productivity. Two examples of this
approach are our PGT25+G4 which offers the most
power and highest thermal efficiency in its class
(this technology is now in its 4th generation), and
our Frame 5E, a 32-MW machine designed in
response to customer requests for lower fuel
consumption and reduced emissions (technology
now in its 3rd generation). 

Plant design
We have been a technological leader for gas
injection applications since designing the first
Algerian injection station project in 1971. The
discharge pressure of 9,007 psi in Venezuela is still
the world record. Sour gas injection with increasing
H2S content and increasing discharge pressures
represents the technology trend today. An injec-
tion station operating at 7,977 psi with 5% H2S
has been in successful operation since 2003, and
we are now developing an application with 18%
H2S content at the record discharge pressure of
11,020 psi.

Planning and processes
We gather customer feedback, measure per-
formance and establish benchmarks for future
enhancements as well as R&D prioritization. Our
regular Sensing Sessions with customers actively
identify and anticipate future needs based on
industry trends, current technological limitations,
demand and supply forecasts, and numerous other
outlooks. All to ensure that new products are based
solidly on our customers• requirements for them.

Philosophy is nothing without a practical frame-
work that lets ideas thrive. As John Rice discussed
in his article, the integration of other GE Infra-
structure technologies is not happenstance … but
a planned, coordinated effort to ensure that every
advancement is shared efficiently for the ultimate
benefit of us all.

GE•s Oil & Gas business has recorded an average 3%
operating efficiency increase in our centrifugal com-
pressors for most recent LNG and pipeline applications.
This seemingly small improvement in performance
represents a tremendous advantage for oil and gas
operators, particularly in the LNG sector, who are con-
stantly striving to increase plant production capacities. 

Especially for gas turbine driven LNG and pipeline
applications, where natural gas is either the fuel
or the processed gas, an efficiency increase
translates directly into additional production or
additional gas transported for the final operator.
Our new technology will have a substantial
impact on global oil and gas production.

This new level of compressor efficiency has
been reached through the joint efforts of GE
Oil & Gas experts and synergies with GE parent
businesses. The development of a new set 
of centrifugal compressor stages and the
improvement of current ones has been based 
on complex proprietary aerodynamic models,
passing through Computational Fluid Dynamics
(CFD) and completed by experimental results
obtained on model tests carried out in our 
internal R&D department.

New high for 
compressor performance
3% increase in operating efficiency for centrifugal compressors

Seawater is commonly used as a heating medium for
the vaporization process, but the post-flow of warmer
seawater from the plant outlet is detrimental to aquatic
life. Organic contaminants are also potentially harmful
to the heat exchangers. Moreover, not all seawater is
warm enough to be used. The alternative Submerged
Combustion Vaporizer method uses a natural gas burner
inside a water tank. But this process consumes 1.5% of
the vaporized gas, produces considerable emissions
and requires additional treatment of the tank water.

The use of gas turbines to generate vaporization heat is
a more efficient and environmentally friendly alternative.
GE's LMS100 entered commercial operation in June 2006
and offers many advantages over other gas turbines.
Because of its unique intercooled design, approximately
36,207 hp (27 MW) of thermal energy can be extracted

from the intercooler water - enough to vaporize 6.18
MMcfh of natural gas. After cooling, because of its
unusually high compression ratio, the fuel supply is
readily available at pressures required by the vapor-
ization process (1015-1160 psi / 70-80 bar). Another
103,258 hp (77 MW) of heat energy is recovered at the
exaust … enough to vaporize an additional 23.1 MMcfh
of natural gas. Taking all these design factors into 
consideration, the LMS100 regasification process utilizes
nearly 90% of the energy contained in the gas.

In summary, the LMS100 obtains vaporization heat at
no extra cost; eliminates thermal impacts from power
generation heat rejection; avoids harm to marine life;
minimizes LNG waste and reduces emmissions. All this
and it reaches full power within 10 minutes of start-up
at 46% efficiency.

AN250 LNG compressor
passes tests for Tangguh
With reserves estimated at over 18 trillion cubic feet, Tangguh in Indonesia is positioned to become one
of the world's leading natural gas supplies. GE•s new AN250 was developed specifically for Tangguh. The
unit has a design capacity of 249,000 m3/h which is 20% higher than the AN200. It can operate in conditions
as low as -100°C and allows exceptional flow variation from 180,000 to 280,000 m3/h at a constant turbine
speed of 3,600 rpm. And it•s just one of our powerful tools for propane, mixed refrigerant and other gases
required in LNG applications.

Since Tangguh was the AN250•s first installation, we initiated 
a comprehensive testing program at our Florence facility 
… replicating the entire Tangguh plant configuration
including auxiliary equipment. The full string was 
tested up to full load (more than 75 MW) at full speed 
(3,636 rpm) for a duration of 4 hours as required by 
customer agreement. On the performance side
the whole map has been explored, confirming
the expected performance. Suffice to say, the
AN250 is more than ready for service.



Expanders are
widely used in

oil and gas applica-
tions to recover process heat
energy and use it to drive other
equipment or produce electricity

for other areas in the plant . While
most plants recover heat energy, they do not utilize
pressure energy and are therefore missing out on
tremendous savings and profitability opportunities. 

GE•s Conmec FEX-HT expander systems consist of
advanced fluidized catalytic cracking (FCC) expanders
and auxiliary equipment for increased recovery of
energy from both heat and pressure sources to create
useable power … often in excess of the blower power
consumption. Their modern technolgies can recover
eight times more energy than is possible with the
outdated equipment found in many plants around
the world. Our systems are also better for the environ-
ment because they recover power without creating
additional emissions.

We have developed a thorough and timely approach
for evaluating plant productivity and power efficiency.
It includes detailed engineering assessments and financial
modeling so that our solutions always make the most
sense for your specific business … operationally and
economically. Our analysis includes flue-gas mass flow,
temperature and pressure, as well as downstream
pressure. We then calculate electrical power generation,
size the power recovery train and select the optimal
expander, incorporating the following variables:

€ Inlet pressure (design and rated)

€ Inlet temperature (design and rated)

€ Discharge pressure (design and rated)

€ Mass flow (design and rated)

€ Cost of power (design)

€ Electrical costs

€ Downstream waste-heat boiler steam 
generation costs

Our equipment recommendations will optimize electrical
cost savings based on expander HP and power cost per
year, total project cost including  waste-heat recovery
and payback period. Simply put, GE•s FCC expander
systems are better for your business. 
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Henry Steuber 
General Manager
North American Operations

Products of
change
In 2006 we continued the pace set in 2005
for improving production speed and quality 
… aligning our lean processes even more closely
with customer requirements. We account for
product movement along every inch of the
pulsing line and integrate customer engineers
into our •single-team• approach. These initiatives
strengthen the flow of all communication, design
and manufacturing activities … eliminating gaps
to drive on-time delivery of high-quality, 
on-spec products. 

To that end, variance-to-want performance in our
custom product line improved by 60% in 2006.
We implemented new Six Sigma and Lean tools
for our high-speed reciprocating compressor
line. These include development of a single-piece
flow line for the entire high-speed recip cell. The
impact on manufacturing efficiency has been
astounding … we shipped over 1,082 units in 2006
versus 494 in 2005. And the new pulsing line was
designed with extra capacity in mind; we are
driving for 1,200 units in 2007.

We are absolute proponents of honest customer
feedback and actively integrate suggestions
into our designs so that our machines always
deliver the best possible solution. For example,
in response to customer requests, we have
incorporated a new •weak link overload• feature
into all designs. Essentially, this means that if
there is a plant system overload, the compressor•s
lowest-cost component will break first, enabling
safe shutdown and avoidance of more costly
damage to casings and other critical elements.
Another example is our revitalization of the 
turboexpander line, including refinement of
designs for special applications and enhancement
of the geothermal model.

We•ve also launched an integrated master sche-
dule program that ties together all milestones
for our entire operation. Since as many as 50
time-sensitive projects are going through the
plant at any given time … it•s important to test
whether, and specifically how, a change in one
project will affect scheduled work on any of
the others. The theory may sound simple but, in
reality, it involves a complex balance of proba-
bility and resource allocation, and it is another
example of how we are taking measures every
step of the way to continuously improve delivery.
As well, precision 3D modeling is now active 
for all piping and conduit systems to improve
assembly line efficiency. 

We are also launching a new interactive tool for
customer use. It•s an internet-based sizing tool
created by our high speed team with much more
detailed specifications than previous CD-based
versions … and will be available for download
and use no matter where the client is located. 

Our new Build To Print model provides the busi-
ness the option of taking detailed subassembly
designs to more third-party fabrication vendors
for additional manufacturing and assembly work.
Customers find that our flexibility and support
in this regard are of exceptional value to their
own cost-management and scheduling abilities. 

We have been very focused and busy in 2006
on improving product and service quality. The
commitment will continue in 2007.

Re-coup&
re-invest

FCC expander systems to recover 
heat and pressure energy

Our reverse engineering solutions meet the 
most challenging turbomachinery problems

Redefining 
the limits
GE•s Conmec service provides advanced design, 
manufacturing and modification for axial and centrifugal
compressors, hot gas expanders, power turbines and
steam turbines … for every oil and gas application,
regardless of OEM. In addition to designing, fabricating
and installing our own units, our rerates often exceed
the original operating characteristics and upgrade efforts
of other OEMs. 

Experience in action

€ Single-stage expander conversion for significantly
reduced rotor vibration and 166% availability increase

€ Around-the-clock support during rerate of a 
17-year-old centrifugal compressor for 19% 
flow increase

€ FCCU production rate increase of 15,000 BPD 
with a 16% boost in supply air from the axial 
compressor at a pressure ratio of 10% 

•We get called in to assess a client's situation because
their original service company hasn't been able to
solve a particular problem,Ž says Hui Kuang, Conmec's

Engineering Technology Manager. •With our own
experience and the diverse technologies

brought in from other GE businesses,
We can develop more creative 
solutions.Ž
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GE•s Oil & Gas business is supplying one of the largest
reciprocating compressors ever built to Huntsman
Petrochemicals (UK) Ltd., for a new facility in north-
eastern England. Huntsman Petrochemicals is part 
of the US-based Huntsman Corporation, the world's
largest privately owned chemical company. Huntsman-
heldcompanies have more than 14,000 employees
with facilities in 43 countries.

The new plant at Wilton Centre in the Redcar/Cleveland
region is based on technology licensed from ExxonMobil
Chemical and will produce low density polyethylene
(LDPE) for use in packaging. It will be the largest plant
of its kind in the world. 

GE is supplying a 33-MW hyper-compressor train
that, in addition to including one of the largest
compressors of its type in the world, will operate
at a delivery pressure in excess of 3,000 bar,
approachingthe highest delivery pressures used 
in the petrochemical industry. The 231 RPM, 20PK/2 

hyper-compressortrain consists of 20 cylinders,
two stages and two crank cases separated by a
33-megawatt synchronous electric motor.

•We embrace technical challenges of this kind,Ž
said Claudi Santiago. •While this is our first order
with Huntsman Petrochemicals, smaller GE hyper-
compressors have been operating in this area of
England for 30 years.Ž

The contract also includes supply of a booster-primary
reciprocating 8HG/4-2 compressor with discharge
pressure in excess of 300 bar, spare parts and engi-
neering activities including plant piping acoustic
simulationand mechanical analysis … capabilities for
which GE•s Oil & Gas business is recognized worldwide.   

The equipment was manufactured at GE•s facilities
in Florence, Italy. The new plant, with a production
rate of 400,000 tons per year of LDPE, will begin
commercial operation in the fourth quarter of 2007.

Huge new 
hyper-compressor for
petrochemicals in the UK

A new GE innovation takes a crucial step toward
conquering the challenges of offshore production.
GE•s Oil & Gas business is working with Aker Kvaerner
SubSea on the world•s first subsea compression module.

The project for Ormen Lange is identical to one of four
trains on the proposed full-

scale subsea compression
station to be installed at

approximately 900
meters depth, as

an alternative 
to an offshore

platform.

The module
consists of
a centrifugal

compressor driven
by a gas-filled, high-speed

electric motor stacked in a vertical orientation and
packaged in a single, sealed housing designed to
withstand the surrounding hydrostatic pressure. GE is
supplying all rotating equipment.

The significant technical challenges associated with
highly reliable operation of an unattended compression
module have been resolved through a number of creative
engineering solutions, including the elimination of dry
gas seals through the use of a gas-filled motor and the
selection of materials and design procedures specifically
developed for this application.

Compression modules will be available in a power
range up to 20 MW. The pressure and flow ranges are
the same as for conventionalnatural gas production
applications. 

The qualification program is now entering the final
verificationphase which will culminate in the installation
of the compression module in an actual subsea field
for Norsk Hydro. 

Revolutionary subsea compressor … reliable, 
cost effective alternative to traditional platforms

Michael Bellamy
General Manager
Marketing

The next 150
years of oil
and gas
The modern oil and gas industry began when
the first well was drilled at Titusville, USA in 1859.
It has since gone through tremendous highs and
lows and is now at the most challenging point
in its 150-year history. How long will it last? 

Swedish academics believe global oil supply will
peak in about 10 years. But many oil and gas
producing regions around the world have already
passed their production primes. The Association
for the Study of Peak Oil & Gas reports that
reserves for all the regular oil, normal reserves,
heavy oils, natural gas and NGLs will peak around
2010. Yet a recent view from the chief executive
of Saudi Aramco is that there is enough oil and
gas to last for another 140 years. Who is right?

Given projected economic growth rates, energy
demands are expected to be 50% higher by 2025.
The majority of that growth will be driven by
emerging economies, especially India and China.
Transportation will continue as the key demand
for oil, while the electricity market will drive nat-
ural gas demand. The US is still the dominant
demand centre (accounting for about 25% of
world oil and 30% of world gas), but the world
market is rapidly changing.

The new face of supply
Many of the easily-reached sources of oil and
gas are largely in the process of exploitation, if
not already exploited. New crude oil reserves tend
to be more heavy and sour. Gas reserves tend
to be quite distant from end markets. Offshore
exploration is moving deeper … the Jack Field
in the Gulf of Mexico is nearly 7,000 feet below
the surface.

But there are no easy alternatives to oil and
gas around the corner. So we must find ways to
keep their supply flowing. Therefore, GE•s Oil &
Gas business is focused on overcoming every
challenge, and we are already involved in some
tremendously successful and progressive projects.

We created the world•s highest-pressure com-
pressor to re-inject H2S bearing gas to pressurize
the Kashagan oil field and put 3% of the world•s
sulfur back into the ground.

We adapted our Frame 9 gas turbines for mech-
anical drive duty in huge LNG compression trains
for Qatargas … supertrains that will deliver nearly
8 million tons per year in production capacity.

GE is pulling all its resources together for our oil
sands customers … providing water treatment
for SAGD; dispersants and dust controls for
mining; separation technologies; process 
additives for demulsifying; pumps, corrosion
inhibitors and integrity services for pipelines. 

Fifteen years ago, we developed a subsea proto-
type, tested it with ENI and continued investing.
Now, all this work has paid off and we•ve recently
been awarded the pilot for a 12.5 MW compressor
which will push gas from a subsea installation
in the North Sea to an onshore processing plant
120 km away.

Our mission
These examples illustrate our corporate mission
as well as the real advantage we offer customers
in the world•s most competitive industry. Whether
or not oil and gas resources will last another
150 years, nobody can say. But our people are
pushing technology boundaries to help meet
demand as far into the future as anyone can
realistically imagine. 

Treasure
for the deep



Jeff Nagel
Vice President 
GE Oil & Gas, Global Services

Technology
and speed
GE•s Oil & Gas business operates on the principle
that providing first-class service is every bit as
important as delivering first-class products. 

We have expanded our operations around the
world, establishing local service centers in strate-
gic locations close to our customers• operations.
In this way, we are assured of having the facilities,
parts and personnel necessary to provide the
highest possible levels of service whenever and
wherever they are needed. Customer benefits
include faster response times, qualified techni-
cians and regional inventories of high-quality
OEM parts. 

Through close working relationships with many
of our customers, we have had the opportunity
to identify specific areas where we can help
customers achieve higher performance levels.
This journey will involve a shift in focus from
reactive maintenance to predictive maintenance.
To that end, in the past year, we have introduced
a number of new solutions that will not only
reduce repair downtime … but help to prevent it.

Our Florence iCenter is a world-class facility that
pushes the boundaries of conventional thinking
about monitoring and maintenance. It provides
a wide range of remote, real-time, high-tech
services that includes remote tuning of dry low
NOx combustion systems, Predictive Emissions
Monitoring System (PEMS) for gas turbines, Rotor
Life Management to extend the productive life
of older gas turbines, Remote Monitoring &
Diagnostics for 24-hour expert surveillance for
optimized machine performance, maintenance
and safety and GEnyus, an advanced diagnostics
service for reciprocating compressors.

We have also increased our commitment to and
investment in Conversions Modifications and
Uprates to help customers achieve significant
performance increases from their current plant
systems. 

All these technologies involved stringent develop-
ment and testing processes, and extensive
cross-fertilization of technologies with other GE
Infrastructure businesses. But the results are really
quite simple: improved reliability and availability
for oil and gas operations. Everything we do, from
the tools we build to the way we deliver them, 
is focused on increasing efficiency … meeting
environmental pressures, keeping existing equip-
ment running profitably for longer and usingless
fuel to achieve the higher levels of productivity.

And we offer all of these services in the industry•s
most flexible Contractual Service Agreements 
… each one tailored to the customer•s unique
situation. The industry is constantly changing,
so by moving in a state of constant re-invention,
we can all take greater advantage of arising
opportunities. Predicting instead of responding.
Always learning and looking ahead.

Closer to you
GE's local service centers provide greater responsiveness, tailored to 
the needs of customers within the region

New ideas for
higher performance
Just a few examples of upgrades and new products available from Global Services

Power Crystal
Leveraging aeroderivative 
technology, we are developing
FR5/2 first stage buckets made
of new enhanced materials. Single
crystal metallurgical properties
allow increasing gas turbine firing
temperature that translates into
a 4% power output increase for
customers.

The upgrade kit installs single crystal 1st stage bucket
and 1st nozzle with improved cooling system to keep
same maintenance policy as original hot parts. In LNG
applications, the single crystal upgrade kit will mean at
least a 1.5% productivity increase. This, combined with
an average expected payback period of just 1 year,
makes it an attractive solution for many customers. 

E-Xtend
E-Xtend is the latest
solution to extend the
Mean Time Between
Maintenance (MTBM)
interval. It leverages 
GE Energy•s experience
and technology to
enhance the availability
of our FR5/2 DLN fleet
with a mechanical
redesign of the 
main components 
and application of new
wear-resistant coatings. 

This product will reduce relative movement between
combustion components, reduce forces and vibrations
at wear interfaces, and provide critical clearance control
at wear interfaces. The first kit will be delivered this year.

PGT25 High Flow

Building even
further on the
very popular,
flexible PGT25
turbine tech-
nology, the
new PGT25
High Flow
provides the
tremendous
power
increase of
more than 
12-15% at ISO
conditions.
With no 
significant

efficiency decrease, it assures a smooth performance
decrease curve in hot ambient conditions. In order to
maintain 8-10% should at 32°C, the power turbine has
undergone a mechanical redesign along with the
installation of our LM2500+ gas generator. This appli-
cation will be suitable for retrofitting the unit within the
standard major overhaul downtime. The first kit will be
installed and tested in 2008.
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GE•s iCenter in Florence, Italy, is the central command post for all our remote monitoring
services. It is equipped with a full range of precision analytical systems for oil and gas
operations … and it is continuously online with our advanced instrumentation installed 
at client sites around the world.Data is transmitted from client plants and machines
for real-time monitoring and expert analysis by our technical team.

The level of information available through iCenter allows us not only to monitor current
machine performance, but to accurately predict future performance. We can identify when
efficiency will decrease, when emissions will rise, when vibrations will be outside desired
parameters, etc. … and we can take appropriate measures in conjunction with your on-site
staff to keep the plant running smoothly. 

iCenter services
€ Remote Monitoring & Diagnostics

€ Remote Dry Low NOx Tuning

€ Mean Time Between Maintenance Optimization

€ Predictive Emissions Monitoring

Service & speed

iCenter: from reactive to 
predictive maintenance
Remote services to keep watch over your machinery and 
continuously optimize performanceShops

ops

What do our customers want from us? Mainly to be a fast customer care service
center, always ready to fulfill their needs in the shortest time. Some key customers
require immediate technical support for unplanned emergencies. Our Global Services
team is investing to provide a more responsive and flexible service offering to 

our customers, adding special products to our portfolio as well as
reviewing our internal processes, ensuring a lean
mindset to eliminate waste and reduce cycle time.

Express Care for unplanned emergencies

Express Care is designed to provide our customers with priority service during
unplanned events affecting GE equipment. We are reducing the duration of outages

by eliminating unproductive time and activities, and working to improve all the
steps of the process, from diagnostics to repair. 

Diagnostics … Our diagnostics service allows us to understand the causes of 
an unplanned outage and to give clear instructions on how to fix it. We have
automated the diagnostics process to eliminate many unnecessary steps,
have implemented standard checklist , and trained our customer service
center employees to reduce the time-to-response … from 8 days to 5 hours.

Technical Advisors on site… Based on the diagnostics results, we are working
to reduce the cycle time to mobilize the right troubleshooters to the customer

site within 24 hours.

Repairs … We are working to reduce Hot Parts and Flange-to-Flange repair time
through the introduction of higher technology workshop equipment. This has provided
us with a 31% reduction in repair cycle time. We have also established a large number
of repair facilities in strategic locations worldwide, such as Algesco in Algeria and
Shenyang in China. They are equipped with the latest tools and staffed with
experienced technical advisors to provide a faster local service. 

Remote technical assistance center

In 2006, we launched our 24/7 Remote Technical Assistance center whichconsists
of a dedicated team of senior Technical Engineers available by phone 24 hours a
day, 7 days a week to provide continuous support to all customer issues at site. 

This is going to be a continuous journey of improvement, that will allow our Global
Services team to be a true one-stop, high-quality responsive service provider that
creates value for our customers.



Margherita Adragna
General Manager
Quality

Some of the most important offshore oil developments
around the world are in the Gulf of Mexico, North Sea,
Brazil, West Africa and Southeast Asia. Basins are at
increasing depths and in diverse, extreme environmental
conditions from icy artic seas to swampy Nigerian
coastlines.

Floating production vessels enable oil companies to
reach natural resources that are far away from existing
infrastructure; they are thus the preferred solution of
many key industry players. A Floating Production Storage
and Offloading vessel (FPSO) is a self-contained, barge-
mounted facility for producing oil and gas. It is a turn
key solution, ready to go into production as soon as it
anchors and easily moved to a new location.

GE•s Oil & Gas business has provided power and process
equipment for some of the latest and most challenging
FPSO projects, including: Dalia in 4,900 ft and Kizomba
A and B in 3,400 ft, both offshore Angola; Erha in 3,900 ft
offshore Nigeria; and Frade in 3,600 ft offshore Brazil.

Our PGT25 gas turbines are available in powers of
23-34 MW and offer single-cycle efficiency up to 41%.
This flexibility allows FPSO project engineers to perfectly
match the power generation sets to the vessel•s pro-
cessing services … gas lift, boosting, export, re-injection,
and so on.

FPSO construction is a complex process that benefits
greatly from the wide product portfolio offered through
GE•s Oil & Gas business. We have the capacity to supply
complete modules, which simplifies and accelerates
the delivery of the FPSO top decks, avoiding much of
the risk and cost associated with a shipyard integration
of multiple technologies and suppliers. Other advantages
include high power/density ratio, a simple package,
high maintainability and wide power choice. Now, with
the new Lean Six Sigma pulsing line at our production
facility, we also provide the benefit of accelerated
delivery times. 

GE•s family of PGT25 gas turbines are the units of choice
for SBM, one of the industry•s key FPSO constructors,
and are included in its installation of power generation
sets on Frade and are the driver turbo compressors on
Saxi Batuque. Other leading companies, such as MODEC
on Espadarte, have installed GE•s re-injection compression
technology with its unparalleled record of reliability,
availability and maintainability. 

Power generation 
and process equipment for FPSO 

LM6000® … exploit the potential
Well-proven aeroderivative gas turbine provides a variety of flexible solutions
to operators in the oil and gas industry 
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Since its introduction in the early 1990s more LM6000s
have been produced than any other gas turbine in the
40-50 MW range. In fact, by the end of 2006, more than
750 units had been shipped. While the high-time engines
approach 100,000 operating hours, the entire fleet has
surpassed the 12,800,000 hour mark. This success is a
direct result of simple cycle efficiency leadership, high
reliability and availability, as well as demonstrated ability
to operate with a multitude of fuels … all while achieving
NOx emission levels as low as 15 ppm.

The LM6000 is available in several configurations,
using either single annular or dry low emissions
combustors; and any configuration can be
combined with GE•s patented spray inter-
cooling technology to deliver 43-51 MW
of power at the shaft.

No other aeroderivative gas turbine has
demonstrated successful operation with a
greater range of fuels in a DLE configuration.
The LM6000 is capable of operating on gas
fuels with modified Wobbe indices as low as 22
for a gas turbine with a single annular combustor
(SAC) and 38 for one equipped with a dry low emissions
combustor. Both combustor types can operate with
liquid fuels such as diesel, and the SAC units even have
the ability to operate on naphtha or ethanol. Fuels can
be switched from gas to liquid or vice versa while the
turbine is operating at any power level. 

In 2006 at GE•s facilities in Evendale, Ohio, we demon-
strated the LM6000•s capability to operate unrestricted
with output shaft speeds of 50-105%, in addition to
generating sufficient torque to start-up a fully pressurized
compressor with significant margin.

When it comes to environmental compatibility, the
LM6000 has also demonstrated its readiness to operate

in the harshest environments, with units operating
in cold Alaskan winters, hot

Australian desert summers
and offshore on FPSOs in

the North Atlantic. 

If your needs are in the
downstream side of the

industry, the LM6000
is also ready to

meet the require-
ments of your
petrochemical,
refinery or LNG
regasification
plants with

cogeneration
efficiencies as 

high 90%. So, for power blocks in the
40-50 MW range for upstream, midstream or downstream
applications, the LM6000 provides unmatched experience,
reliability and flexibility.

PGT25 gas turbines add flexibility and power onboard FPSOs worldwide
As you grow, we grow. Growth brings with it the
need to not only have better quality products and
processes but also requires us to be faster at what
we do, to better satisfy you.

Lean for growth
Following processes, changing processes when
needed and finding ways to do things faster are
the key areas of focus for any growth business.
Using tools like Lean Six Sigma allows us to improve
execution and also create capacity for growth by
eliminating waste and improving cycle times. 

To help achieve this goal, in 2006, we evolved
our approach to process improvement . We
implemented Transactional Lean Six Sigma as
the next major step. In past years, we have been
very successful with the Lean Manufacturing
initiative, eliminating waste in the manufacturing
process. We created pulsing lines, fast set-ups,
pre-assemblies and kitting, virtual packaging and
many other Lean processes to improve product
quality and reduce non-value time in the factory.
Now we have extended the Lean initiative to our
transactional business processes and have held
~200 Lean events with almost 1,500 employees
including the involvement of many key customers
and suppliers.

2006 accomplishments
In 2006, we used Transactional Lean to reduce
cycle times in a variety of areas. Some of the
highlights include: reducing cycle time on a project
critical path item such as Lube Oil Console, where
Engineering and Sourcing worked together to
reduce 15% of the total procurement cycle time
and are targeting an additional 35% reduction 
in •07. The VDR (vendor documents) process has
been simplified and the number of documents
to be exchanged with the customer has been
reduced by 30%. We are measuring the quality
of our Engineering transactions using first-time
yield … providing a 10-point increase in •06. 

For new units, in 2005 we moved more of our
people closer to you … placing close to 50 resources
outside of Florence. In •06 we improved the tools
for the local teams by creating a new budgetary
proposal system, allowing us to generate 70%
of these proposals outside Florence and, more
importantly for you, what used to take 2 weeks
to complete can now be done in under 72 hours.
In •07 we want to continue to empower our regional
teams and we will begin implementing a process
allowing full proposal preparation locally. In Global
Services, we kicked off the Express Care Lean
Showcase, reducing unplanned event diagnosis
from 8 days to 5 hours and have reduced the
repair process cycle by 33 days.

Continuing Lean journey in 2007
Some examples of key areas we will focus 
on: installation process (from negotiation to
commissioning) to reduce cycle time and improve
on-time delivery; Express Care in Global Services
reducing outage time for emergency events;
reducing lead time to finalize project documen-
tation; improving long lead time materials on-time
delivery; and reducing the site non-conformity
management cycle.

Speed and quality are true differentiators and
we will continue to use Lean Six Sigma as part of
our commitment in making it easier for you to
work with us.

Speed & quality










