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The LM2500 has continuously evolved to
provide greater customer value

Estimated 367+
Million Hours, &
Over 6100 engines

CF6 Fleet

*Estimated Marine & Industrial fleet

@ imaginatsan ot work
GE Proprietary Information -

LM2500 Fleet* Max Power Output

77+ Million Hours, ) M\A{/sflzp-
' Thermal Efficiency
Over 2700 engines  LhermalEfficienc

33.9/45,400

39.6%

31.3/42,000
39.5%

iy | 23.9/32,000
37.5%

LM2500
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LM2500 Industrial fleet ...
... more than 1,500 units installed

|__NMap | satellite | Hbrid |

ry €2010 TerraMetrics, NASA - Terms of Use

N :
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LM2500 product line growth

34.3 MW

31.3 Mmw Eff. 41%
Eff. 41%

29-30 MW
Eff. 39-40%

- -

er MW 22.6 MW 23.2 MW sLM2500+
Powebh 22 MW« 22 004 EFf. 37.6% B Power
20.5 MW Eff. 37.0% Increase
17.9 MW Eff. 36.9% _ 10000000 | Blsé?a?t?ﬁooo * LM2500
Eff. 35.8% ® First Cogen Operating ngrs g DF DLE
T * First Foreign Application Hours offering
Navy Ship 100 |e LM2500+ « LM2000
*FirstGas | o pirst Offshore | ® 5:000,000 avereg | DEvelopment offering
Pipeline Platform Operating Hours| __ |e CF6-6/TF39
Application Application AEGIS 28,000,000
H e First Power System ioned )
*FirstUS. Generation Ay licati o ® Dry Low
Navy Application pplicaton First Fast Emissions
Combatant] Ferry Combustor
(DD963) «1.000.000 Application Operational
Operating e LM2500+
Hours Development
Test
1970 1975 1980 1985 1990 1995 2000 2005
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LM2500 vs. LM2500+ GT Centerlines
LM2500+

Beefed up LPT disks & rear shaft

Stage Zero Blisk Re-designed
HPT, TMF & LPT Case

New Compressor Front
Frame & Forward case \ \ !

Re-designed Re-designed LPT airfoils

CDP Sedl
4——‘ ~13 inches
LM2500

V.0 ) 6
[ | imaginaton ot work Aero Derivative Gas Turbines
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HP compressor stages 0 and 1 for the
LM2500+

LM2500

A

LM2500+

Stage 0 blisk (bIociés and disk) Stage 1 blades have a wider
is electrochemically machined  chord, are more robust and do
out of a single forging not have a mid-span damper

€ 7
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Operational Experience



LM2500 Availability and Reliability =

PO e ]
Consistent World-Class Results ﬂ BOP

_________________

Aircraft engine & LM

100 family experience
98  Extensive development
96 testing -
| « Every engineis factory
94
full-load tested
92 .
* Lease engine and rotable
90 T T component availability
 Aircraft engine
W Reliability m Availability maintenance philosophy

*2012 data through March

Source: ORAP®; All rights to Underlying Data Reserved: SPS® Gas Tu rbi ne POCkage/Generator Set
50th percentile unit (median)

All data represents 12 month period 11/
: . GE /
imagination ot work
© Copyright 2013 General Electric Company. All Rights Reserved. Subject to restrictions on cover page.



Total LM2500+G4 estimated fleet stats*

Great industry acceptance in less than 7 years

e Total orders received 268 units

 Appliedto 74 projects worldwide LNG PG Pipeline MD

e Total service hrs > 640,000
e High time engine > 43,000 hrs
e Production units tested and

shipped > 156

FPSO-MD
1%
Marine MD
6%

Platform-PG FPSO-PG

e Unitsin service> 70 3%

*Estimated Marine & Industrial as of Jan 2013

12/
/ . < GE /
'| imagination ot work
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Excellent results - +G4 Fleet Leader BSI at
40,773 hrs.

Currently original combustor
in service at >43,000 hrs.*

*As of Oct 2012

imagination ot work e’
© Copyright 2013 General Electric Company. All Rights Reserved. Subject to restrictions on cover page




Maintenance Philosophy-

“On-Condition”

Inspect and Repair as Necessary to
Restore to Desired Operational Conditior
Modular Design

-Major Component Exchanges

~Easier to Handle & Transport

Split Case Design

-Ease of Component Replacement

-Blade Replacement & Repair

-Compressor Cases

Fast Engine Exchanges

~Minimized Downtime

-2 day outage with spare
or lease engines

14
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Typical scheduled maintenance
Actual maintenance is “On-Condition”

Hours [ Scheduled Maintenance Action | Outage Duration
4,000 Inspection (Every 4,000 hours) 12-16 hours
25,000 On-Site Hot Section Replacement 3 days
50,000 Depot Refurbishment* 2-3 days
75,000 On-Site Hot Section Replacement 3 days
100,000 Depot Refurbishment* 2-3 days
125,000 On-Site Hot Section Replacement 3 days

* Spare or lease engine installed during refurbishment.
Maintenance intervals above are based on gas fuel operation

** STG & OTSG maintenance intervals can be aligned with GTG outages

I ZdaySiof; ou:’cuge
IN'SOK hoursielioperation..:
VS 67 days for typical GT S

Vor ) '
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Light Weight, Small Footprint Solution
6 pack

Gas Generator: 2000 Kg
Gas Turbine: 3600 Kg
Package Footprint: ~110 m?

16
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Combustion Systems



LM2500+G4

Ve Gas Turbine Airflow
] 6-Stage Power Turbine
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DLE vs.. Standard Combustor

30 PREMIXERS
COMPRISING 75
STAGED INJECTORS

4 PASSAGE
COMPRESSOR
DIFFUSER

s
SR
117 -
C=3

: Y Vi

SINGLE COMPRESSOR
DIFFUSER PASSAGE

- -t
a N 4

2 0 -
v/ ] —

SINGLE ROW OF
30 FUEL NOZZLES

With standard combustor

@ imaginatsan ot work
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LM2500+/+G4

SYSTEM OF CHOICE FOR
SITES WHERE EMISSIONS
ARE REGULATED

AND WATER USE

IS RESTRICTED

SYSTEM OF CHOICE FOR
SITES WHERE EMISSIONS
ARE NOT REGULATED

OR WATER IS AVAILABLE
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Flexible emissions reduction ...

00521
+00S2NT

79+0052W1
0009
O0TS

Control technology o
v'| 25ppm NOx (gas fuel) Y SO
42ppm NOX (liquid fuel) | © gy

Steam Injection
25ppm NOx (gas fuel)

+15ppm NOx (gas fuel) | KSR Lo
DA

N

AN AN
AN

vV v_| 15ppm NOx (gas fuel T

v v'v v v/ 25ppm NOx (gas fuel N
v | 65ppm NOx (liquid fuel) | §&

viviv’ 100ppm NOx (liquid fuel)| 4z

vIv'v'v" | Dual Fuel DLE ‘

v Under Development
GT offerings as of 102013
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Single Annular Combustion
(SAC)



Fuel nozzle to SAC Combustor interface
must be considered to evaluate

capability

Fuel _ %

nozzle tip 3
diameter 1
i g

Gas/steam U, - . i~ S Primary
swirler

- Jo
=~ | diameter @

7 L‘%Jﬁﬂp

Dual fuel with
or without water

23
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LM2500 product line has 2 swirler diameters, therefore
another degree of flexibility

Original LM2500 New larger LM6000
tip LM2500 .

| imaginatan ot work Aero Derivative Gas Turbines
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Dry Low Emission

World-leading technology for aeroderivatives

imagination at work



Common Design Approach

_I___M6000 it

.,i - v' Common triple-annular
A (e architecture

’IOFY,II-.

v' Common premixer
technology

v" Similar combustor flow
splits and emissions
characteristics

v Similar staging and controls

v" Similar acoustic behavior
and abatements

v' Same/similar materials for
heat shields and liners

26
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Leaders in DLE combustion for aeroderivative

gas turbines ...

e
LM2500
Gas 456 10,354,060
Dual 54,598
\_
(" LM6000
Gas -25ppm 228 6,465,578
Gas -15ppm 29 161,579
Dual-25ppm 4 126,313
\_ Dual-15ppm 2 106,045

@ imaginatsan ot work
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DLE1/1.5 Combustor Staging

v’ Lean premixed operation
throughout operating
range

v Radial staging by fueling
banks of premixing cups

v Some circumferential
staging modes to provide
extend overlap

2 B & .
.~ ( 4 " C
= e S
=3 -~ - = _—
. :

air only premix fuel + air
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DLE Combustor Design Evolution
DLE1 DLE1.5 DLEZ

LM2500 Base & + LM2500 +G4 LM6000PH

LM6000PB & PD LM600OPF LMS100PB
— 7 I

Now also for the
LM2500 at 15ppm!!

30 premixers
75 cups
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Relation of NOx to Firing Temperature

DLE1

20 DLE 1.5
40

DLE 2
LMS100PB

Q

50°

NOX

Future

20"
LM6000 PF O ++| Technology

10 LM25+ '-'i‘

Firing Temperature
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