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Hampton Point Dr. Suite #4 St. Augustine, FL 32092

Subject: Proposal for 2 X TM2500 (SN481-694, 481-757)
Attention: Neil Karr
Dear Neil:

Proenergy Services is pleased to provide this proposal to your company for two
(2) used (1600 hrs and 1700 hrs) GE TM2500PE Mobile gas Turbines.

The GE TM2500PE is a highly reliable, mid-size packaged power plant developed for either 50 or 60Hertz
applications, with design emphasis placed on energy efficiency availability, performance and maintainability.

The Mobile 22MW I1ISO GE TM2500PE design is proven technology with more than 50 units of its class in service.
We believe the superior performance of the GE LM2500PE makes it ideally suited to meet your project needs.

The attached Technical Proposal is in response with your request. It describes what will be supplied by
ProEnergy. Our overall objective of is to provide the best equipment available as well as our full line of services.
ProEnergy will also provide Technical Proposal Drawings, Process Flow Diagrams and Electrical One Lines,

In this offering Proenergy Services proposes to supply two (2) Mobile GE TM2500PE, 60 Hertz units for
installation and operation in simple cycle service.

Our price includes a (12) month warranty on all equipment supplied by ProEnergy as well as an experienced
technical representative on call during the warranty period.

Our pricing is valid for 30 days and the major equipment offered in this proposal is subject to prior sale
ProEnergy Services appreciates the opportunity to submit this proposal and looks forward to the receipt of an

expression of interest from you. Please feel free to contact me at (713) 992 1790 if you have questions in regard
to this proposal or need more information.



Thank you for your consideration.

Joaquin S. Mavares Director of International Sales ProEnergy
Services
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Confidentiality

This Proposal is submitted in confidence for evaluation by Buyer. Its contents are proprietary to Seller.
By taking receipt of this Proposal, Buyer agrees not to reveal its contents in whole or in part beyond
those persons in its own organization necessary to properly evaluate this Proposal or to perform any
resulting contract. Buyer shall not reveal the contents of this Proposal to a third party or make copies
of this Proposal without the prior written consent of Seller. Buyer shall return this entire Proposal to the
undersigned, if Buyer does not accept this Proposal.

. GAS TURBINE GENERATOR SET SCOPE OF SUPPLY

We are offering two (2) Mobile GE TM2500PE gas turbines generator set ISO Rated at 22 MW which
includes the following scope of supply:

. TM2500PE gas turbine configured for both natural gas and liquid fuel operation

. Mobile 4-Trailer assembly

. Air cooled Brush 2 Pole generator w/brushless excitation.

. Dual Fuel Capacity

. Dual frequency-quick converted from 50 to 60 Hertz-no reduction Gear.

. Coupling for direct drive at 3600 rpm, 60hz operation

. Weatherproof acoustic enclosure for gas turbine and electric generator

. Low emission with Demineralized water injection.

. Quick set up in less than 5 days. (When all the BOP and landscape are ready for the installation).

» Woodward/Nertcom 5000 control system.“Single lift” | beam base plate .
» Minimal foundation requirements.
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[l. PRICING OF EQUIPMENT

A. FIRM PRICE

The price quoted is not subject to escalation or adjustment if a purchase commitment is received
and accepted by Proenergy Services prior to December 30, 2008. Equipment is subject to prior
sale.

B. TAXES, DUTIES, FEES

No sales or use taxes have been included in this quotation. The prices quoted exclude any
Federal, State, or local taxes, duties or fees which may be associated with the export, import or
purchase of equipment and/or services.

C. PRICE

Pricing references the scope of equipment and service work described in this proposal:

Two (2) GE TM 2500 Mobile gas turbine generator*
Tested Gas Turbine to GE Standards

Equipment Price:

$11,
$23,

500,000 USD Each
000,000 USD Total

D. PAYMENT

3
g

This proposal and pricing is based upon receipt of the progress payments shown below.

Down Payment: Before Dec 30 of US $ 4,600,000 to initiate procurement and to take units off the
market. This deposit is Non-refundable Balance of US $18,400,000 with an irrevocable Letter of
Credit upon notice of Readiness to ship.

ProEner .
SERVICES gy
“Exparience Our Enargy”



Name: Proenergy Services LLC Bank: US BANK Routing# 081000210 Account #152305958703 Swift Code:
USBKUS 44IMT (that is an “I” not an 1l

J. EXCLUSIONS

E SCHEDULE

Proenergy Services expects to prepare the equipment for shipment FOB
port of export:

e February 1, 2009
GENERAL TERMS AND CONDITIONS OF SALE

Proenergy Services and purchaser will negotiate in good faith to
establish

general terms and conditions for sale that are usual and customary for
the

sale of used equipment.

WARRANTY

Proenergy Services will provide a (1) year warranty on the entire gas

turbine generator package and any other balance of plant equipment

provided.

SITE SERVICES

Proenergy Services would be pleased to also provide a proposal for the

installation, startup and commissioning of the plant. This would
include

providing construction supervision as well as startup engineers for all

equipment provided.

. . : servic
Proenergy Services also provide experienced
can an e
representative to assist the operating personnel during the first (2)
months after the Equipment goes online.
TABLE 1 FUEL GAS USABLILITY
Fuel Type LHV Wobbe | Major Components Operational Apg
Btu/SCF | Number Comments St
(kJ/NMs)
Pipeline Natural Gas 850-1200 45-60 Methane No Restrictions Yes
(33383-
47128)
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Proenergy has excluded the items listed below from our offering. Any other equipment or service not described
in our written proposal is also excluded.

-Balance of plant and energy optimization controls

-Building, foundations, anchor bolts, embedments and grouting

-Bus bars and bus duct beyond generator lineside and neutral enclosures
-Distributed plant control

-Filter house support structure, other than standard

-Field Supervision

-Fuel, fluids and chemicals

-Fuel storage tanks, forwarding equipment and primary fuel filter

-Gas compression, filtration, and separation or regulation equipment

-High voltage transformer(s), cables, switchgear and associated equipment

-Interconnecting piping, conduit, and wiring between equipment modules (site layout is unknown at this time)

-Plant utilities

-Power plant calibration tools and ordinary hand tools

-Spare parts (quoted separately)

-Transportation to job site and off loading of equipment

. Water injection pressurization equipment

. Water treatment and purification equipment

- Yard light and fences
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»  Footprint

— 105" x 75’ (single unit), 200’ x 400’ (5 units)
* Performance

— 22.8MWISO, 36.7% efficient

— 105’ x 75’ (single unit), 200’ x 400’ (5 units)
. Performance
. » Simplicity

* Easy to set-up

. Easy to operate

. Easy to maintain

. * Fuel Flexibility
. — Gas or distillate fuels
. Emissions

—42 ppm NOx on liquid, 25 ppm on natural gas
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Appendix A - TM2500 Mobile Gas Turbine Generator

TM2500 Mobile Gas Turbine Generator

The TM2500 consists of four trailers described below. The trailers include the main trailer, auxiliary
trailer,  air filter trailer and exhaust trailer. The scope of each of these trailers will be described in
detail.

Main Trailer
The main trailer consists of the following components:
Main Trailer and Jeep

A six-axle, air ride suspension trailer (3+3) and a 3-axle jeep are used to transport the main trailer
components. The trailer and jeep combination is approximately 108" (32.9m) long (less tractor) during
transport and weighs approximately 210,000 pounds (95,254 kg) fully loaded. At the jobsite, the jeep
and trailer gooseneck are removed as well as the 3 rear axles of the trailer. With these pieces removed,
the main trailer is approximately 58' (17.7m) long during operation. Ten tanding legs are provided to
support and level the equipment at the jobsite.

Gas Turbine

General Electric Model LM25000 PE ISO rated at 30,563 HP (22,800 kW @ 60Hz) for continuous duty.
Adjustments for altitude, humidity and inlet and exhaust losses will affect power output, heat rate and
fuel efficiency. In addition to the inlet air filter, the engine is equipped with a stainless steel mesh
screen in the inlet air stream for “last chance” protection against foreign object damage. The engine is
shock mounted for shipping and shipped in position, with the exception of the coupling spacer, which is
removed and shipped in a separate container,

Generator

Air-cooled open air, 2-pole generator capable of handling the full continucus power of the gas turbine at
any ambient temperature throughout the operating range. A cooling water loop and its associated fans
and pumps are not required. The generator includes a brushless excitation system with permanent
magnet generator. Neutral and line side cubicles are included. The generator is hard mounted to a
base on the main traiter. Generator air inlet filtering and air silencing is provided.

Unit Enclosure

The basic equipment package is supplied with a weatherproof acoustic enclosure for the turbine. The
enclosure is completely assembled and mounted over the equipment prior to testing and shipment.
Provisions for turbine removal and personnel access are included. The turbine compartment is fully
ventilated by 3 x 50% ventilation fans (provided on the air filter trailer).
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Gas Turbine Baseplate

A steel baseplate is provided for gas turbine support. The baseplate will be designed to provide suitable
strength and all necessary installation provisions. A 3-point mount system between the baseplate and
the trailer provide engine and enclosure isolation from main trailer movement during transport.

Turbine Exhaust

The basic equipment package is supplied with a rectangular, RH horizontal {aft looking forward) exhaust
outlet with connection flange to facilitate in-line mounting of the simple cycle exhaust trailer.

Fuel System

The basic equipment package is supplied in a dual fuel configuration. The package is supplied with a
natural gas fuel system using an electronically controlled fuel metering valve. For full-load operation,
the gaseous fuel must be supplied to the Auxiliary Trailer Skid at 375 psig = 20 psig (2,450-2,726 kPag).
All necessary shutoff valves, flow meter, piping and instruments between the Auxiliary Trailer Skid
connection and the engine are included. Gas fuel must meet General Electric specification MID-TD-
0000-1.

The package is also equipped with a liquid fuel system. Typical tiquid fuels include DF1, DF2, or JP4.
Customer must supply liquid fuel to the connection at the Auxiliary Trailer Skid at 20-40 psig (138-276
kPag} and at least 20°F (11°C} above the wax point temperature. Customer supplied fuel must be clean,
filtered and meet the GE Fuel Specification MID-TD-0000-2. All necessary shutoff valves, flow meter,
piping and instruments between the Auxiliary Trailer Skid connection and the engine are included.
Customer must provide supply piping only.

Water Injection System

The basic equipment package is supplied with a water injection system for NOx reduction. The system
is complete with inlet strainer, pump, valves, flow meter, piping and controls. Customer must provide a
suppty of purified water per GE Water Specification MID-TD-0000-3 to the Auxiliary Trailer Skid at 20-40
psig {138-276 kPag).

Lube Oil Systems

The basic equipment package is supplied with two separate lube oil systems; one for the gas turbine and
one for the generator. The oil reservoirs and piping are all stainless steel, and the lube oil system vaives
have stainless steet trim. Each lube oil system has a pump, simplex filters, necessary valving and
instrumentation, and thermostatic-controlled electric heaters. A dual fan, single core fin fan cooler is
provided to cool turbine, generator lube oil and hydrautic oil. The cooler is mounted on the auxiliary
trailer and the rest of the lube oil systems are mounted on the main traiter.

Switchgear C%L



The basic equipment package is supplied with a 3 section NEMA 3R switchgear enclosure. The
switchgear includes a set of generator circuit breaker equipment, 2 sets of incoming line voltage
monitoring equipment, a marshalling cabinet and a set of switchgear accessories. Permanent cable
terminations from the neutral and lineside of the generator are also included. The customer is only
required to connect the 11 kV power cables at site.

Auxiliary Trailer

The auxiliary trailer is approximately 48’ (14.6 m) long and 8'-6” (2.6 m) wide and weighs approximately
46,000 pounds (20,863 kg) fully loaded. The trailer is provided with a tandem air ride suspension and
includes the equipment listed below. Four landing legs are provided to support and level the trailer at
site.

Auxiliary Trailer Skid

The Auxiliary Trailer Skid includes the two fuel and water injection system components not mounted on
the main trailer. The pumps, filters and necessary instrumentation are connected to the main trailer
components at site with interconnect hoses. The Auxiliary Trailer Skid also inctudes the hydraulic start
system and water wash system described below,

Electro-Hydraulic Start System

The basic equipment package is supplied with a hydraulic starting system which includes an electric
motor driven hydraulic pump assembly, filters, cooler and controls, mounted on the auxiliary equipment
module. A hydraulic motor is also mounted on the gas turbine accessory gearbox to turn gas generator
shaft. All piping and fittings on the baseplates, plus hydraulic connections between the auxiliary
equipment module and the main baseplate are also furnished.

“Off Line” Soak Wash System

The basic equipment package is supplied with an "off-line" cieaning system, with a water wash reservoir
and all necessary filters and instrumentation supplied. Customer is required to provide purified water to
the standards listed in the water injection system,

Fire Protection System

The basic equipment package is supplied with an installed fire protection system complete with
hydrocarbon sensing and thermal detectors, piping and nozzies in the engine compartment. The fire
protection system includes cylinders containing COZ mounted on the auxiliary trailer. A 24 VDC battery
and charger to power the fire protection system is also included and located in the control house. All
alarms and shutdowns are annunciated at the unit control panel. An alarm sounds at the turbine if the
gas detectors detect high gas levels, or if the system is preparing to release the CO2. When activated,
the package shuts down, and the primary CO2 cylinder is discharged into the turbine compartment via
multipte nozzles, and the ventilation dampers automatically close. After a time delay and if required,
the reserve supply of CO? is discharged.

Fin Fan Cooler




The basic equipment package is supplied with a 100% redundant dual fan, single core cooler with
separate coils for the turbine, generator lube oil and hydraulic oil. The cooler is equipped with ail
interconnect piping and instrumentation necessary for the three circuits.

Turbine Ventilation Silencer

A turbine ventilation silencer is provided with the package and is mounted on a rail system to slide into
position at the jobsite. The silencer is bolted to the side of the turbine enclosure opposite the exhaust
collector and an expansion joint and fire damper are provided.

Control House

The basic equipment package is supplied with a lighted, insulated 20’ (6.1 m } long by 8’-6” (2.6 m)
wide control house. The control house is equipped with an access door, air conditioner/heater, and a
hand held fire extinguisher. The control house is used to package the equipment listed below.

Digital Control System

The basic equipment package is supplied with a free-standing control panel suitable for mounting in an
indoor, non-hazardous area. The control system features an integrated electronic fuel management
system with a PLC based programmable sequencer, vibration monitor, fire system monitor, digital
meter, and a digital generator protective relay module. A desktop PC with separate warkstation and
chair is provided for HMI control. Alarm and shutdown events are displayed on the HMI automatically.
An Ethernet TCP/IP EGD or R5485 Modbus Port is provided to transmit unit conditions (status, pressures,
temperature, etc.) to the customer’s distributed control system. An opticnal printer can be furnished to
provide hard copy records. Power for the control panel is provided by a dedicated 24V DC battery
system with dual 100% capacity chargers.

Generator Protective Relays

The basic equipment package is supplied with a microprocessor-based generator protective relay
module, mounted in the turbine control panel. Protective relay system includes all functions necessary
for protection of the generator,

Unit Motor Control Center

A free standing lineup of motor controls for all motors furnished by GE Aero Energy products is supplied.
The motor control center is installed in the control house and also includes a 30 kVA lighting and
distribution transformer.

Battery and Charger System

The basic equipment package is supplied with a 24 VDC control system battery system and charger, a 24
VDC fire system battery system and charger, and a 125 VDC switchgear and backup generator lube pump
motor battery system and charger. The battery systems are fully wired and mounted in racks and are
installed in the control house along with the wall mounted chargers,



Air Filter Trailer

The air filter trailer is approximately 48’ {14.6 m) long and 8'-6" (2.6 m) wide and weighs approximately
46,000 pounds (20,865 kg) fully loaded. The trailer is provided with a tandem air ride suspension and
includes the equipment listed below. Four landing legs are provided to support and level the trailer at
the jobsite.

The trailer is equipped with a two-stage filtration system for both ventilation and combustion air, with
panel type prefilters housed in hinged doors and high efficiency bag barrier filters. Vane separators are
installed in front of and behind the filtration system and inlet silencers are provided. A heating/cooling
coil is provided with flanged customer connections for heating and chilling capability. An inlet plenum
with access door is provided for access to the FOD screen and commissioning screen.

Ventilation fans for the turbine enclosure are installed on the air filter trailer. Three 50% fans are
installed and are equipped with backdraft dampers. All of the items listed are housed in the filter house
that is complete with access doors and lighting for maintenance, separate air paths and turning vanes
and the necessary instrumentation. For connection to the main trailer, a flex connection for the
combustion inlet to the engine bellmouth and a trailer to trailer flex connection is provided,

Exhaust Trailer

The exhaust trailer is approximately 48’ {14.6 m) long and 8'-6” {2.6 m) wide and weighs approximately
40,000 pounds (18,144 kg) fully loaded. The trailer is provided with a tandem air ride suspension and
includes the equipment listed below. Four landing legs are provided to support and level the trailer at
the jobsite.

The exhaust trailer is equipped with an expansion joint for trailer connection to the main trailer exhaust
collector flange. An exhaust transition with access hatch, a horizontal exhaust silencer, a 90° exhaust
elbow, and a vertical stack are also included. The stack is lifted into position at the jobsite. The
exhaust trailer is 13-6” (4.1 m) tall for roading purposes and is 20’ (6.1m} tall with the stack in position
at site.



MID-TD-0000-1 Revised, November
2001

g GE Energy

Process Specification Fuel Gases For Combustion In AeroDerivative
Gas Turbines

These instructions do not purport to cover all details or variations in equipment or to provide for every possible contingency to be met in
connection with installation, operation or maintenance. Should further information be desired or should particular problems arise which are not
covered sufficiently for the purchaser’s purposes the matter should be referred to the GE Company.

€ 2001 GENERAL ELECTRIC COMPANY
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GENERAL

GE AeroDerivative gas turbines have the ability to burn a wide range of gaseous fuels as shown in Table 1. These gases
present a broad spectrum of properties due to both active and inert components. This specification is designed to define
guidelines that must be followed in order to burn these fuels in an efficient, trouble-free manner, while protecting the gas
turbine and supporting hardware.

E SCHEDULE
Table 2
identifies

i Proenergy Services expects to prepare the equipment for shipment FOB
e

port of export:
e February 1, 2009

GENERAL TERMS AND CONDITIONS OF SALE

Proenergy Services and purchaser will negotiate in good faith to
establish

general terms and conditions for sale that are usual and customary for
the

sale of used equipment.

WARRANTY

Proenergy Services will provide a (1) year warranty on the entire gas

turbine generator package and any other balance of plant equipment

provided.

SITE SERVICES

Proenergy Services would be pleased to also provide a proposal for the

installation, startup and commissioning of the plant. ~ This would
include

providing construction supervision as well as startup engineers for all

equipment provided.

. . . servic
Proenergy Services also provide experienced
can an e
representative to assist the operating personnel during the first (2)
months after the Equipment goes online.
TABLE 1 FUEL GAS USABLILITY
Fuel Type LHV Wobbe | Major Components Operational Applicability
Btu/SCF | Number Comments SAC DLE
(kJ/NM3)
Pipeline Natural Gas 850-1200 45-60 Methane No Restrictions Yes Yes
(33383-
47128)
Medium BTU Natural 400 - 850 20-45 Methane, Hydrocarbons | Requires > 700 Yes No,
Gas (15709 (HC), carbon dioxide, BTU/scf (27492 See
33838) Nitrogen kJ/NMs) for starting. Note 8.
May require modified
fuel nozzles. Contact

acceptable test methods to be used in determining gas fuel properties.

Notes:

1 When considering the use of alternate fuels, provide details of the fuel constituents, fuel temperature, and expected



engine usage conditions and operating characteristics to GE for evaluation and recommendations.
2 Values and limits apply at the inlet of the gas fuel control module.

3 Heating value ranges shown are provided as guidelines. Specific fuel analysis must be furnished to GE for
evaluation. The standard configured single annular combustor (SAC) gas turbines require a fuel with a LHV no less than of
6500 BTU/pound. The Dry Low Emissions (DLE) combustion system requires a minimum LHV of 18000 BTU/pound.
(Reference Section 3.1)

4 The quantity of sulfur in gas fuels is not limited by this specification. Experience has shown that oxidation/corrosion
rates are not significantly affected by fuel sulfur levels up to 1.3% sulfur. Hot corrosion of hot gas path parts is affected by
the presence of the specified trace metals. Sulfur levels shall be considered when addressing HRSG Corrosion, selective
catalytic reduction (SCR) deposition, exhaust emissions, system material requirements, elemental sulfur deposition and iron
sulfide. (Reference Section 4.3)

5 The fuel gas supply shall be 100% free of liquids. Admission of liquids can result in combustion and/or hot gas path
component damage. (Reference Section 3.3)

6 Wobbe Number, or Modified Wobbe Number Index, is described in 3.2.

7 Gases with Wobbe Number Index greater than 40 may be applicable for DLE. Contact GE.

8 Process and refinery gases with <5% hydrogen content and low CO and CO2 content may be acceptable for DLE

application. Contact GE.



3
NM is at 0fC, 101.325kPa (sea level)

Notes:

1. Hydrocarbon and water dew points shall be determined by direct dew point measurement (Chilled Mirror Device). If dew
point cannot be measured, an extended gas analysis, which identifies hydrocarbon components from C1 through C14, shall
be performed. This analysis must provide an accuracy of greater than 10 ppmv. A standard gas analysis to C6+ is normally
not acceptable for dew point calculation unless it is known that heavier hydrocarbons are not present, as is most often the
case with liquefied natural gases.

2. This test method will not detect the presence of condensable sulfur vapor. Specialized filtration equipment is required to
measure sulfur at concentrations present in vapor form. Contact GE for more information.

E SCHEDULE

Proenergy Services expects to prepare the equipment for shipment FOB
port of export:

e February 1, 2009
GENERAL TERMS AND CONDITIONS OF SALE

Proenergy Services and purchaser will negotiate in good faith to
establish

general terms and conditions for sale that are usual and customary for
the

sale of used equipment.

WARRANTY

Proenergy Services will provide a (1) year warranty on the entire gas
turbine generator package and any other balance of plant equipment
provided.

l. SITE SERVICES
Proenergy Services would be pleased to also provide a proposal for the
installation, startup and commissioning of the plant.  This would

include

providing construction supervision as well as startup engineers for all



2 FUEL GAS CLASSIFICATION
2.1 Natural and Liquefied Petroleum Gas (LPG)

Natural gases are predominantly methane with much smaller quantities of the slightly heavier hydrocarbons such as ethane,
propane and butane. Liquefied petroleum gas is propane and/or butane with traces of heavier hydrocarbons.

2.1.1 Pipeline Natural Gas

3
Natural gases normally fall within the calorific heating value range of 850 to 1200 Btu/SCF (33383-47128 kJ/NM ) (LHV).
Actual calorific heating values are dependent on the percentages of hydrocarbons and inert gases contained in the gas.

2.1.2 Medium BTU Natural Gas

Natural gases are found in and extracted from underground reservoirs. These “raw gases” may contain varying degrees of
nitrogen, carbon dioxide, hydrogen sulfide, and contain contaminants such as salt water, sand and dirt. Processing by the
gas supplier normally reduces and/or removes these constituents and contaminants prior to use in the gas turbine. A gas
analysis must be performed to ensure that the fuel supply to the gas turbine meets the requirements of this specification.

2.1.3 Liquefied Petroleum Gases
The heating values of Liquefied Petroleum Gases (LPGs) normally fall between 2300 and 3200 Btu/SCF (90330125676

3
kJ/NM ) (LHV). Based on their high commercial value, these fuels are normally utilized as a back—up fuel to the primary gas
fuel for gas turbines. Since LPGs are normally stored in a liquid state, it is critical that the vaporization process and gas
supply system maintains the fuel at a temperature above the minimum required superheat value. Fuel heating and heat tracing
is required to ensure this.

2.2 Gasification Fuels

Other gases that may be utilized as gas turbine fuel are those formed by the gasification of coal, petroleum coke or heavy
liquids. In general, the heating values of gasification fuel are substantially lower than other fuel gases. These lower heating
value fuels require that the fuel nozzle gas flow passages be larger than those utilized for fuels of higher heating values.

Gasification fuels are produced by either an Oxygen Blown or Air Blown gasification process.

2.2.1 Oxygen Blown Gasification
The heating values of gases produced by oxygen blown gasification fall in the range of 200 to 400 Btu/SCF (785515709
3

kJ/NM ). The Hydrogen (H2) content of these fuels is normally above 30% by volume and have H2/CO mole ratio between
0.5 to 0.8. Oxygen blown gasification fuels are often mixed with steam for thermal NOx control, cycle efficiency
improvement and/or power augmentation. When utilized, the steam is injected into the combustor by an independent
passage. The current guideline for Hydrogen plus CO constituent is limited to 75% by volume for LM6000 and to 85% for
the other AeroDerivative gas turbines. Due to high hydrogen content of these fuels, oxygen blown gasification fuels are
normally not suitable for Dry Low Emissions (DLE) applications, for which the Hydrogen content is limited to 5% by
volume.. The high flame speeds resulting from high hydrogen fuels can result in flashback or primary zone re—ignition on
DLE pre-mixed combustion systems. Utilization of these fuels shall be reviewed by GE.



2.2.2 Air Blown Gasification
Gases produced by air blown gasification normally have heating values between 150 and 200 BTU/ SCF (58917855
3

kJ/NM ) LHV. The Hydrogen (Hz2) content of these fuels can range from 8% to 20% by volume and have a H2/CO mole
ratio 0.3 to 3:1. The use and treatment of these fuels are similar to that identified for oxygen blown gasification.

For Gasification fuels a significant part of the total turbine flow comes from the fuel. In addition, for oxygen blown fuels
there is a diluent addition for NOx control. Careful integration of the gas turbine with the gasification plant is required to
assure an operable system. Due to the low volumetric heating value of both oxygen an air blown gases, special fuel system
and fuel nozzles are required.

2.3 Process Gases

Many chemical processes generate surplus gases that may be utilized as fuel for gas turbines. (i.e. tail or refinery gases).
These gases often consisting of methane, hydrogen, carbon monoxide, and carbon dioxide that are normally byproducts of
petrochemical processes. Due to the hydrogen and carbon monoxide content, these fuels have large rich to lean flammability
limits. These types of fuels often require inerting and purging of the gas turbine gas fuel system upon unit shutdown or a
transfer to a more conventional fuel. When process gas fuels have extreme flammability limits such that the fuel will auto
ignite at turbine exhaust conditions, a more “conventional” start—up fuel, such as methane, is required.

Additional process gases utilized as gas turbine fuels are those which are byproducts of steel production. These are:

2.3.1 Blast Furnace Gases (BFGS)

Blast Furnace Gases (BFGs), alone, have heating values below minimal allowable limits. These gases must be blended with
other fuel to raise the heating value to above the required limit. Coke Oven and/or Natural Gases or hydrocarbons such as
propane or butane can be utilized to accomplish this.

2.3.2 Coke Oven Gases

Coke oven gases are high in Hz and H4C and may be used as fuel for single annular combustion (SAC) systems, but are not
suitable for Dry Low Emissions (DLE) combustion applications. These fuels often contain trace amounts of heavy
hydrocarbons, which when burned could lead to carbon buildup on the fuel nozzles. The heavy hydrocarbons must be
“scrubbed” or removed from the fuel prior to delivery to the gas turbine.

2.3.3 COREX Gases

COREX gases are similar to oxygen blown gasified fuels, and may be treated as such. They are usually lower in Hz content
and have lower heating values than oxygen blown gasified fuels. Further combustion related guidelines could be found in
Bureau of Mines Circulars 503 and 622.

2.3.4 Hydrogen

The presence of gaseous hydrogen in the fuel can present special problems due to the high flame speed and high
temperatures associated with combustion, and the very wide flammability limits of this gas. Treatment of fuels containing
hydrogen are separated into three categories, less than 5% by volume, 6% to 30% by volume and over 30%. If the
hydrogen fuel content is 5% or less, no special precautions are necessary and starting on this fuel mixture can be
permissible, assuming there are no other restrictive substances in the mix.

For fuels containing more than 5%, but 30% or less hydrogen, an alternative starting fuel may be required by local safety
codes and a special exhaust system purge cycle is incorporated into the gas turbine start sequence to eliminate accumulated
fuels from an aborted start. In addition, special high point venting is required for both the fuel gas and turbine compartments
since the fuel constituents are normally lighter than air. The vents hold the compartment at a slight vacuum relative to local
ambient. Special precautions must also be taken to completely seal the fuel delivery system from leaks. Consult the local
authorities for specific local safety codes.



If the fuel contains more than 30% hydrogen, electrical devices used in the fuel gas and turbine compartments should
be certified for use in Group B (explosive) atmospheres. Consult the local authorities for specific local safety codes.

2.4 Refinery Gases

Many hydrocarbon fuels contain olefin hydrocarbon compounds which have been thought to prohibit their use in
aeroderivative gas turbines.

Fuel temperature is also a consideration in order to use standard fuel nozzles and to avoid the possibilities of fuel
polymerization. Maximum fuel temperature of 125 tF (52 +C) is recommended. It may be possible to go as high as 190 tF
(88+C), but this may require non-standard fuel nozzle sizing and should be considered on a case by case basis. Please
contact GE for assistance.

Because refinery gas fuels usually have significant higher hydrocarbon and olefin content the combustor flame temperatures
are typically higher, resulting in higher than normal (high methane gas) NOx emissions. Contact GE for effect on emissions.

FUEL PROPERTIES

3.1 Heating Value

A fuel’s heat of combustion, or heating value, is the amount of energy, expressed in Btu (British thermal unit), generated by
the complete combustion, or oxidation, of a unit weight of fuel. The amount of heat generated by complete combustion is a
constant for a given combination of combustible elements and compounds.

For most gaseous fuels, the heating value is determined by using a constant pressure, continuous type calorimeter. This is the
industry standard. In these units, combustible substances are burned with oxygen under essentially constant pressure
conditions. In all fuels that contain hydrogen, water vapor is a product of combustion, which impacts the heating value. In a
bomb calorimeter, the products of combustion are cooled to the initial temperature and all of the water vapor formed during
combustion is condensed. The result is the HHV, or higher heating value, which includes the heat of vaporization of water.
The LHV, or lower heating value, assumes all products of combustion including water remain in the gaseous state, and the
water heat of vaporization is not available.

3.2 Modified Wobbe Index Range

While gas turbines can operate with gases having a very wide range of heating values, the amount of variation that a single
specific fuel system can accommodate is much less. Variation in heating value as it affects gas turbine operation is expressed
in a term identified as modified Wobbe Index (Natural Gas, E. N. Tiratsoo, Scientific Press Ltd., Beaconsfield, England,
1972). This term is a measurement of volumetric energy and is calculated using the Lower Heating Value (LHV) of the fuel,
specific gravity of the fuel with respect to air at ISO conditions, and the fuel temperature, as delivered to the gas turbine. The
mathematical definition is as follows:
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Modified Wobbe Index =LHV/(SGgas X T)

This is equivalent to: Modified Wobbe Index =LHV/[(MWgas/28.96) x T] ” Where:
LHV = Lower Heating Value of the Gas Fuel (Btu/scf)
SGgas = Specific Gravity of the Gas Fuel relative to Air
MW(gas = Molecular Weight of the Gas Fuel
T = Absolute Temperature of the Gas Fuel (Rankine)

28.96 = Molecular Weight of Dry Air The allowable modified Wobbe Index range is established to ensure that required
fuel nozzle pressure ratios be maintained during all combustion/turbine modes of operation. When multiple gas fuels are
supplied and/or if variable fuel temperatures result in a Modified Wobbe Index that exceed the 010% limitation,
independent fuel gas trains, which could include control valves, manifolds and fuel nozzles, may be required for standard
combustion systems. For DLE applications the Wobbe Index range must be between 40 and 60. An accurate analysis of
all gas fuels, along with fuel gas temperature profiles shall be submitted to GE for proper evaluation.



3.3 Superheat Requirement

The superheat requirement is established to ensure that the fuel gas supplied to the gas turbine is 100% free of liquids.
Dependent on its constituents, gas entrained liquids could cause degradation of gas fuel nozzles, and for DLE applications,
premixed flame flashbacks or re-ignitions. A minimum of 50¢F (28+C) of superheat is required and is specified to provide
enough margin to compensate for temperature reduction due to pressure drop across the gas fuel control valves.

3.4 Flammability Ratio

Fuel gases containing hydrogen and/or carbon monoxide will have a ratio of rich to lean flammability limits that is
significantly larger than that of natural gas. Typically, gases with greater than 5% hydrogen by volume fall into this range
and require a separate startup fuel. Consult the local authorities for specific local safety codes.

Fuel gases with large percentage of an inert gas such as nitrogen or carbon dioxide will have a ratio of rich-to—lean
flammability limits less than that of pure natural gas. Flammability ratios of less than 2.2 to 1 as based on volume at ISO
conditions (14.696 psia and 59 tF (101.325 kPa and 15C)), may experience problems maintaining stable combustion over
the full operating range of the turbine.

3.5 Gas Constituent Limits

Gas constituents are not specifically limited except to the extent described in Fuel Gas Classification. These limitations are
set forth to assure stable combustion through all gas turbine loads and modes of operation. Limitations are more stringent for
DLE combustion systems where “premixed” combustion is utilized. A detailed gas analysis shall be furnished to GE for
proper evaluation.

3.6 Gas Fuel Supply Pressure

Gas fuel supply pressure requirements are dependent on the gas turbine model and combustion design, the fuel gas analysis
and unit specific site conditions. Minimum and maximum supply pressure requirements can be determined by GE for
specific applications.

CONTAMINANTS

Dependent on the type of fuel gas, the geographical location and the forwarding means there is the potential for the “raw”
gas supply to contain one or more of the following contaminants:

Tar, lamp black, coke
Water, salt water
Sand, clay

Rust

Iron sulfide

Scrubber oil or liquid
Compressor Lube oil
Naphthalene

Gas Hydrates

CoNooarwNE

It is critical that the fuel gas is properly conditioned prior to being utilized as gas turbine fuel. This conditioning can be
performed by a variety of methods. These include but are not limited to media filtration, inertial separation, coalescing and
fuel heating. Trace metal, particulate and liquid contamination limits are given below. These limits are given in parts per
million by weight (ppmw) corrected to the actual heating value of the fuel. It is critical that fuel gas conditioning equipment
be designed and sized so that these limits are not exceeded.



4.1 Particulate

Contamination limits for particulates are established to prevent fouling and excessive erosion of hot gas path parts, erosion
and plugging of combustion fuel nozzles and erosion of the gas fuel system control valves. The utilization of gas filtration
or inertial separation is required. The filtration level should be a beta ratio of 200 minimum (efficiency of 99.5%) at 5u or
less. The total particulate should not exceed 30 ppm by weight. GE requires the use of stainless steel piping downstream of
this last level of filtration.

4.2 Liquids

No liguids are allowed in the gas turbine fuel gas supply. Liquids contained in the fuel can result in nuisance and/or hardware
damaging conditions. These include rapid excursions in firing temperature and gas turbine load, primary zone re-ignition and
flashback of premixed flames, and when liquids carry over past the combustion system, melting of hot gas path components.

When liquids are identified in the gas supply, separation and heating is employed to achieve the required superheat level.

4.3 Sulfur

There is no specific limit on natural gas fuel sulfur content if the engine is used in an application where both the fuel and
environment are free of alkali metals. There are several concerns relative to the levels of sulfur contained in the fuel gas
supply. Many of these are not directly related to the gas turbine but to associated equipment and emissions requirements.
These concerns include but are not limited to:

4.3.1 Hot Gas Path Corrosion

Typically, use of sulfur bearing fuels will not be limited by concerns for corrosion in the turbine hot gas path unless alkali
metals are present. Sodium, potassium and other alkali metals are not normally found in natural gas fuels, but are typically
found to be introduced in the compressor inlet air in marine environments, as well as in certain adverse industrial
environments. The total amount of sulfur and alkali metals from all sources shall be limited to form the equivalent of 0.6
ppm of alkali metal sulfates in the fuel. Unless sulfur levels are extremely low, alkali levels are usually limiting in
determining hot corrosion of hot gas path materials. For low Btu gases, the fuel contribution of alkali metals at the turbine
inlet is increased over that for natural gas and the alkali limit in the fuel is therefore decreased. The total amount of alkali

@
metals in gas fuels usedbwith engines having marinized (corrosion-resistant) coatings on the high pressure turbine blading
shall not exceed 0.2 ppm

(a) Sodium, potassium, and lithium. Experience has shown that sodium is by far the preponderant alkali metal, if any, found
in gaseous fuels.

(b) This limit assumes zero alkali metals in the inlet air or injected water or steam. When actual levels are above zero, the
maximum allowable sodium content of the fuel must be reduced in accordance with the following relationship:

ppm sodium inlet air x Air/Fuel Ratio =
ppm sodium in water or steam x
Water or Steam ratio =

Fuel ppm sodium in fuel = Total fuel equivalence for sodium from all sources not to exceed 0.2 ppm



4.3.2 HRSG Corrosion

If heat recovery equipment is used, the concentration of sulfur in the fuel gas must be known so that the appropriate design
for the equipment can be specified. Severe corrosion from condensed sulfuric acid results if a heat recovery steam generator
(HRSG) has metal temperatures below the sulfuric acid dew point. Contact the HSRG supplier for additional information.

4.3.3 Selective Catalytic Reduction (SCR) Deposition

Units utilizing ammonia injection downstream of the gas turbine for NOx control can experience the formation of deposits
containing ammonium sulfate and bisulfate on low temperature evaporator and economizer tubes. Such deposits are quite
acidic and therefore corrosive. These deposits, and the corrosion that they cause, may also decrease HRSG performance and
increase backpressure on the gas turbine. Deposition rates of ammonium sulfate and bisulfate are determined by the sulfur
content of the fuel, ammonia content in the exhaust gas, tube temperature and boiler design. Fuels having sulfur levels above
those used as odorants for natural gas should be reported to GE . In addition, the presence of minute quantities of chlorides in
the inlet air may result in cracking of AISI 300 series stainless steels in the hot gas path. Contact the SCR supplier for
additional information.

4.3.4 Exhaust Emissions

Sulfur burns mostly to sulfur dioxide, but 5% to 10% oxidizes to sulfur trioxide. The latter can result in sulfate formation,
and may be counted as particulate matter in some jurisdictions. The remainder will be discharged as sulfur dioxide. To limit
the discharge of acid gas, some localities may restrict the allowable concentration of sulfur in the fuel.

4.3.5 Elemental Sulfur Deposition

Solid elemental sulfur deposits can occur in gas fuel systems downstream of pressure reducing stations or gas control valves
under certain conditions. These conditions may be present if the gas fuel contains elemental sulfur vapor, even when the
concentration of the vapor is a few parts per billion by weight. Concentrations of this magnitude cannot be measured by
commercially available instrumentation and deposition cannot therefore be anticipated based on a standard gas analysis.
Should deposition take place, fuel heating will be required to maintain the sulfur in vapor phase and avoid deposition. A gas
temperature of 130 F (54 fC) or higher may be required at the inlet to the gas control valves to avoid deposition, depending
on the sulfur vapor concentration. The sulfur vapor concentration can be measured by specialized filtering equipment. If
required, GE can provide further information on this subject.



APPENDIX 1 - DEFINITIONS

Dew Point

This is the temperature at which the first liquid droplet will form as the gas temperature is reduced. Common liquids found in
gas fuel are hydrocarbons, water and glycol. Each has a separate and measurable dew point. The dew point varies
considerably with pressure and both temperature and pressure must be stated to properly define the gas property. Typically,
the hydrocarbon dew point will peak in the 300 to 600 psia (2068 to 4137 kPa) range.

Dry Saturated Conditions

The gas temperature is at, but not below or above, the dew point temperature. No free liquids are present

Gas Hydrates

Gas hydrates are semi—solid materials that can cause deposits that plug instrumentation lines, control valves and filters. They
are formed when free water combines with one or more of the C1 through C4 hydrocarbons. Typically the formation will
take place downstream of a pressure reducing station where the temperature drop is sufficient to cause moisture condensation
in a region of high turbulence. Because hydrates can cause major problems in the gas distribution network, the moisture
content is usually controlled upstream at a dehydration process station.

Gas Hydrate Formation Line

This is similar to the dew point line except the temperature variation with pressure is much less. The hydrate line is always
below or at the moisture dew point line as free water must exist in order for hydrates to form. Maintaining 50 tF of superheat
above the moisture dew point will eliminate hydrate formation problems.

Glycol

Glycol is not a natural constituent of natural gas but is introduced during the dehydration process. Various forms of glycol
are used, diethylene and triethylene glycol being two most common. In some cases glycol is injected into the pipeline as a
preservative. In most cases, glycol may only be a problem during commissioning of a new pipeline or if an upset has taken
place at an upstream dehydration station.

Superheat

This is defined as the difference between the gas temperature minus the liquid dew point. The difference is always positive or
zero. A negative value implies that the value is being measured at two differing states of pressure and temperature and is not
valid. A measured gas temperature below the theoretical dew point means that the gas is in a wet saturated state with free
liquids present.

Saturation Line

This is the same as the dew point line.

Wet Saturated Conditions

A point where a mixture consists of both vapor and liquids.



Liquid Fuel Requirements for GE AeroDerivative Gas Turbines

This document lists specifications and describes
application guidelines for liquid fuels that can be
fired satisfactorily in GE AeroDerivative gas
turbines. It is recommended that a complete
specification analysis of all liquid fuels proposed
for use in GE AeroDerivative gas turbines be
reviewed by GE prior to use.

1.0 Fuel Specifications

Fuels conforming to the following military and
industry specifications are acceptable for use in
GE gas turbines in industrial and shipboard
applications, except as noted below, and provided
they also meet the additional criteria described in
2.0. However, their use should be reviewed against
applicable safety and regulatory requirements.

D50TF2 -GEAE Aviation Fuel Specification
ISO 8217 -1SO-F-DMA (MGO)

1
MIL-DTL-5624 -Grades JP-4, JP-5
(NATO F-40, 44)

MIL-DTL-83133
(NATO F34/F35)

-Grade JP-8

ASTM D975 -Diesel Fuel Oil, Grades 1-D, 2-D,
1-D Low Sulfur, and 2-D Low Sulfur

ASTM D1655 -Aviation Turbine Fuels
(Jet-A, Jet-Al, and Jet -B)

MIL-F-16884 -Fuel Oil - Diesel Marine (NATO
F-75, F-76)

E SCHEDULE

VV-F-800 -Fuel Oil - Diesel, Grades DF-A,
DF-1, and DF-2 (NATO F-54)

ASTM D396 -Grades No. 1, 2, 4, and 4
(Light)

ASTM D2880 -Gas Turbine Fuel Qils,
Grades No. 0-GT ", No. 1-GT, No. 2-GT

Other:

The pure hydrocarbon combustibles [e.g. propane
(C2Hs) and butane (C4H10), both normal and iso],
are acceptable either alone or in various mixtures
with other liquid fuels, providing that fuel
manifold pressures are sufficient to maintain the
fuel in the liquid state. Alternate fuels may be
required for starting and low-power operation.
Contact GE for specific applications.

Light distillate fuelsz, such as Naphtha (C10 down
to C4 hydrocarbons), gasoline (C7 to C5
hydrocarbons) and D2880 Grade No. 0GT, are
acceptable as fuels in GE AeroDerivative gas
turbines provided fuel manifold pressures are
sufficient to maintain fuel as a liquid, especially in
hot climates. Alternative fuels may be necessary
for starting the engines and low power operation.
Contact GE for specific applications.

Proenergy Services expects to prepare the equipment for shipment FOB

port of export:
* February 1, 2009



Various alcoholsz, [e.g. hydroxyl derivatives
of hydrocarbons, such as methanol (CH3OH)
and ethanol (C2HsOH)], can burn in GE aero-
derivative gas turbines. Contact GE for spe-
cific applications.

2.0 Additional Requirements

The following requirements supplement and
supersede, where there is a conflict, the speci-
fications listed in 1.0. However, if the%P
ification requirement is more restrictive, it
applies.

2.1 Composition

The fuel shall consist of hydrocarbon compounds
only and must be compatible between brands and
batches.

The purchaser may refer to the Qualified Parts
List (QPL-53021) for a summary of approved
stabilizer additives used in the long-term storage
of diesel and distillate fuels. This publication is
periodically revised, and is available from the
U.S. Government Printing Office.

2.3 Viscosity

The viscosity of the fuel as supplied to the inlet
connection on the gas turbine shall be a minimum

of 05 centistokes and shall be up to 6.0
centistokes maximum for starting and

12.0 centistokes maximum during operation. The
fuel may be heated to meet this requirement.

2.4 Wax
While there is no specific requirement or limit on
the amount of fuel-bound nitrogen (FBN) contained
in a liquid fuel, it is recommended that the amount
of liquid fuel FBN be understood for those
applications that are sensitive to levels of oxides of

nitrogen (NOX) in the gas turbine exhaust. FBN is
the amount of nitrogen in the fuel that is chemically
bound. During the combustion process, the FBN is
converted, at least partially, to NOx (called organic
NOXx) and adds to the total amount of NOXx that is
contained in the gas turbine exhaust. GE emissions
data provided for liquid fuels assumes a FBN content
of less than

0.015 percent by weight unless otherwise noted.

ppAdditives

The use of any dyes or additives requires approval
of GE, unless such additives are specifically
approved in the fuel specifications

(1.0) or, they conform to MIL-S-53021A.

Wax can be present in fuel oil, especially the
distillates with higher pour points. It may be
necessary to determine the percent of wax and its
melting point and to provide a suitable method to
keep the wax dissolved at all times.

2.5 Fuel
Temperature
Requirements

The minimum temperature of liquid fuel supplied
to the gas turbine shall be the greater of:

@ 20F (11°C) above the wax point temperature of
the fuel. or

(b) The temperature required to remain within
maximum fuel viscosity requirements, or 35F
2'C).

3Required for adequate GE aeroderivative gas
turbine fuel pump lubrication and to prevent
pump cavitation when using light fuels.



The maximum temperature of liquid fuel supplied
to the gas turbine should not exceed 150 F

(65.60C). For liquid fuels with high vapor pressure
constituents  (naphtha, NGL, etc.) the fuel
temperature in the manifold should be at least

100F (55.6C) below the bubble point
temperature of the lightest component at high
pressure compressor discharge static pressure
(PS3).

3.0 Property Requirements

Property requirements are listed in Table 1.
Contaminant limits apply to fuel samples taken at the
gas turbine fuel manifold flange. It cannot be assumed
that specification fuel supplied by a refinery still meets
those specifications once it is delivered to the gas
turbine.

4.0 Fuel Handling

True distillate fuel as refined has low water, dirt, and
trace metal contaminant levels that can be maintained
with careful transportation, handling, and storage
methods. Most  contamination  occurs  during
transportation of fuel.

Since fuel can be contaminated during transportation
from the refinery to the site, auxiliary fuel cleanup
equipment should be available to restore the fuel
quality. Available purification equipment includes
centrifuges and electrostatic dehydrators. In addition to
potential hot corrosion from salt in the water, water
accumulated in the bottom of a storage tank can also
cause problems. Microorganisms tend to grow at the
water/fuel interface, generating both chemicals
corrosive to metals in the fuel system and also slime
that can plug fuel filters. In marine applications,
shipboard systems that allow recycling fuel from the
service tanks through the centrifugal purifiers are
recommended.

When liquid fuel is supplied by barges or other
bulk modes of transportation, it should be pumped
directly into raw fuel storage tanks, and must be
conditioned/treated before being placed in one of
two clean fuel day storage tanks from which gas
turbine will be sup plied. Redundant, clean day
fuel storage tanks are recommended to provide a
primary settled fuel supply and to allow tank repair
and/or cleaning with minimum downtime. Storage
tanks must be constructed of corrosion-resistant
materials or appropriately lined to minimize
internally formed contaminants. Fuel shall not be
transported, stored, or handled in system
components containing copper, e.g. ships that have
copper heating coils, or storage tanks coated with
zinc. Neither copper or zinc are normally found in
refined fuels such as diesel and naphtha, but should
they be present, they can cause fuel degradation
and additional engine maintenance. No fuel should
be used that contains detectable amounts of copper
or zinc.

Duplex, primary strainers (150-200 microns
absolute) should be located between the off-loading
facility and the raw fuel storage tanks. Duplex,
secondary filters (50-100 microns absolute) should
be located between the raw fuel storage tanks and
the final fuel treatment system. All fuel storage
tanks must have inlets at the bottom of the tank. All
fuel day storage tanks should be provided with a
floating suction. The distance between the inlet and
outlet should be maximized.

After filling any tank or adding fuel to it, a settling
time of 24 hours should be allowed before taking
fuel from that tank. Initially, water and sludge
should be drained from all storage tanks on a daily
basis. After experience is gained with a given fuel
and fuel source, the frequency of draining may be
adjusted by the customer.



5.0 Fuel Sampling

A well thought out fuel sampling protocol will
ensure that quality fuel is delivered to the engine.
For each delivery, fuel samples should be taken and
analyzed at the following locations:

. At the refinery before loading

. At the port where the fuel is delivered
before unloading

. From the pipeline just upstream of the raw
fuel storage tanks as the fuel is being added to the
tanks

After the fuel is treated/conditioned, samples should
be taken and analyzed at both the inlet and outlet of
the fuel treatment system. Fuel exiting the system
must meet the fuel specification. This should be
confirmed before the fuel is placed in clean fuel day
storage tanks. Fuel samples should be taken and

analyzed to ensure that the fuel discharged from
these

tanks and at a practical location at, or just upstream
of, the gas turbine fuel manifold flange meets the
specification.

For all fuel sampling, sufficient samples (a
minimum of three) must be taken to assure that a
representative sample is obtained. Samples should
be taken at different levels in large volume tanks
and at equally spaced time intervals during fuel
delivery or fuel treatment. To avoid contamination,
all samples should be obtained in clean plastic
bottles. Fuel samples taken should be analyzed to
meet all GE liquid fuel requirements. If fuel samples
taken after the above recommendations have been
implemented indicate that the fuel system does not
provide fuel per the requirements, the customer must
change his fuel source or modify the fuel treatment
system. The end user is responsible for ensuring that
the fuel meets the requirements.



Table 1 Liquid Fuel Property Requirements



SCHEDULE

Proenergy Services expects to prepare the equipment for shipment FOB
port of export:

February 1, 2009
GENERAL TERMS AND CONDITIONS OF SALE

Proenergy Services and purchaser will negotiate in good faith to

establish

general terms and conditions for sale that are usual and customary for

the

sale of used equipment.

WARRANTY

Proenergy Services will provide a (1) year warranty on the entire gas
turbine generator package and any other balance of plant equipment

provided.

SITE SERVICES
Proenergy Services would be pleased to also provide a proposal for the

installation, startup and commissioning of the plant.

This would

include
providing construction supervision as well as startup engineers for all

equipment provided.

Proenergy Services also provide experienced serwg
representative to assist the operating personnel during the first (2)
months after the Equipment goes online.
TABLE 1 FUEL GAS USABLILITY
Fuel Type LHV Wobbe | Major Components Operational Applicability
Btu/SCF | Number Comments SAC DLE
(KJ/INMs)
Pipeline Natural Gas 850-1200 45-60 Methane No Restrictions Yes Yes
(33383-
47128)
Medium BTU Natural 400 - 850 20-45 Methane, Hydrocarbons | Requires > 700 Yes No,
Gas (15709 (HC), carbon dioxide, BTU/scf (27492 See
33838) Nitrogen kJ/NM:s) for starting. Note 8.
May require modified
fuel nozzles. Contact
GE
Liquefied Petroleum Gas 2300 70-75 Propane, Butane May require specific Yes No
(LPG) 3200 fuel nozzles. Contact
(90330 GE
125676)
Gasification Gases
- Air Blown 150-200 6-8 Carbon monoxide, Contact GE Yes No
(5891 Hydrogen, HC,
7855) Nitrogen, Water Vapor
- Oxygen Blown 200- 400 8-20 Carbon monoxide, Contact GE
(7855 Hydrogen, HC, Water Yes No
15709) Vapor
Process Gases 300-1000 15-50 Methane, Hydrogen, Requires >700
(11782 Carbon monoxide, BTU/scf (27492 Yes See
39274) Carbon dioxide kJ/NMs) for starting. Note 8
Restricted transient
operation.
Refinery Gases 1000 45-60 Methane, Hydrogen, No restrictions.
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