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NUEVA EXPERANZA

POWER PLANT PROJECT
PROJECT and FACILITIES DESCRIPTION

0 General Project Information

LOCATION
Department:
Province:
District:
Sector:

Site:

PRESENT STATUS

Project Works Concluded and Operating:

Start Up Date:

TECHNICAL CHARACTERISTICS
Gas Turbine
Type:
Manufacturer:
Units:
Power (kW):

Generator

Power (kVA):
Voltage (kV):

Speed (RPM):

Power Factor:
Frequency (Hz):
Year Start of Service:

TOTAL INVESTMENT
Studies:
Civil Works:
Machinery and Equipment:
Other:
TOTAL":

1 Introduction

Tumbes
Contralmirante Villar
Zorritos

Nueva Esperanza
Pan Viejo

December 2010
December 2010

LM-6000PD-SPRINT DLE
GE

3 (Ist phase); +1 (2nd phase)
45,000 per unit (rated)

60,000

13.8

3,600

>0.85

60

2010

US$ 2.4MM
US§ 25.9MM
US$  75.0MM
US$ 14.1MM
US$ 117.4MM

Empresa Eléctrica Nueva Esperanza (EENE) plans to build and operate a
simple-cycle thermoelectric power plant of a rated power reaching 135 MW (180

! Withholding & Value Added Taxes NOT included.





MW when the additional turbo-generator is added in the near future) on a
property spanning approximately over 9.5 hectares in the upper area
(approximately 48 meters of altitude) of Nueva Esperanza, Tumbes. Through
third parties, BPZ will develop, build and operate these facilities. Because of
Per®’s present electricity generation deficit, this project is crucially important for
the nation and, obviously, of sectoral and national interest. All the generated
power will be used locally, regionally and nationwide. The Nueva Esperanza
Thermoelectric Power Plant (“Central Termoeléctrica Nueva Esperanza-“CTNT”,
in Spanish, or “The Project”) is not expected to have any adverse or unmitigated
impacts on its physical or social surroundings or on the available energy
resources. Nevertheless, BPZ will prepare an Environmental Management Plan
(“Plan de Manejo Ambiental” — “PMA” in Spanish) to update a previous
Environmental Impact Assessment (EIA) approved on August 2006 by (Ministry
of Energy and Mines’) Directoral Resolution N0.498-2006-MEM/AAE.

BPZ Exploracion y Produccion, S.R.L. (BPZ) owns 100% of the hydrocarbon
prospecting and development rights for Block Z-1 offshore Zorritos (Tumbes), in
Pertr’’s northwest, near the Ecuadorian border. Block Z-1 includes the Corvina
gas field. Growing demand for power in Pert has created a market for the
Corvina gas. BPZ has decided to monetize this gas by using it as fuel for electric
power generation.

The Corvina gas field has great potential because of its significant probable and
proven gas reserves that, at the middle of this year, reached a certified 224 billion
cubic feet. Corvina’s gas is dry with specific gravity of 0.566 and more than 98%
methane content. Its volume of condensates is small, making it ideal for use as
fuel.

The Nueva Esperanza thermal power plant is part of the Corvina GtP (Gas to
Power) Project. The project, additionally, includes expanding the Corvina CX-11
offshore platform, installing gas dehydration and stabilization equipment on the
deck, laying down an 8 diameter and 18 kilometer long gas pipe line (16
kilometers of which will be laid down under water) connecting the Corvina
offshore platform and the Charan creek mouth on the sea and an additional two
kilometer underground pipe connecting the Charan creek mouth and the higher
area of Nueva Esperanza town. The project will also set up an onshore gas
metering and pre-conditioning station adjoining the Nueva Esperanza
thermoelectric power plant and will share the property BPZ has purchased to erect
the facility.

* The original gas line design involved a 10-inch diameter pipeline capable of feeding an onshore gas plant
with up to 175 MMSCEFD of non-associated (free) natural gas. Complete design documents were
developed by US-based Upstream Engineering, UK-based Land & Marine, and Peru-based Inspectra.
However, BPZ E&P is in the process of re-conceptualizing the entire gas delivery component, thus the still
preliminary line pipe diameter of 8”.





Conceptually, all electricity generated at the facility will be sold in the Peruvian
market using some of the existing infrastructure. Power will be distributed as
follows:

e 20 MW approximately for local consumption (resulting in the replacement of
the existing diesel fuel power plant operated by Electropert in Charan (La
Cruz).

e 115 MW, in the first phase; 160 MW in the 2nd phase, and, potentially, up to
250 MW in the 3rd phase, to be sold to the Peruvian power grid through the
National Interconnected Electricity System (Sistema Eléctrico Interconectado
Nacional, SEIN, in Spanish).

Given the electric power CTNE will feed into SEIN (135 MW in the 1st phase,
180 MW in the 2nd phase, and potentially up to 270 MW if the CTNE is
expanded to a total 6 units) and the limited transmission capacity at REP’s
existing Zorritos substation, the Nueva Esperanza thermoelectric power plant’s
switch yard will be designed to eventually replace the existing substation and thus
become the new Nueva Esperanza Electricity Substation (SENE, in Spanish).
Consequently, the plan to connect to the SEIN power grid includes intersecting
the new SENE and the second 220 kV transmission line connecting Zorritos
(Nueva Esperanza) and Talara, and also connecting SENE to the transmission line
that presently runs toward the Ecuadorian border.

Once CTNE comes into service, the power transmission capacity between
Zorritos and Chiclayo, and particularly between Talara and Chiclayo, will be
constrained by the node congestion created by the Malacas thermoelectric power
plant. This constraint will be overcome by adding, expanding and/or
strengthening the following lines:

e Nueva Esperanza-Talara, 136-kilometer-long, 220 kV simple tern
transmission line.

e Talara-Piura West, 104-kilometer-long, 220 kV double tern transmission line.

e Piura West-Chiclayo West, 211-kilometer-long, 220 kV transmission line,
with the second tern piggybacking on existing structures.

In principle, at the beginning of 2009, Proinversion (Peri’s investment promotion
agency) will tender the second Zorritos (Nueva Esperanza) — Talara line, expected
to become operational between 20 and 24 months later. Until this line is tendered,
built and put into service, the Zorritos and Nueva Esperanza substations will be
connected to a link approximately 100 meters long so that power generated by
CTNE may be fully or partially dispatched. This link will be established by
cutting the existing Talara line and redirecting and connecting the ends [of the cut
line] with SENE.

Both SENE (up to the terminals of the switch yard transformers) as well as the
connection between it and the Zorritos substation will be designed, installed,





operated and serviced by REP through a [proposed] modified transmission
concession contract with the government of Peru.

To build and operate the thermoelectric power plant, the Houston, TX-based
headquarters (BPZ Resources, Inc.) agreed to split its business units so that
hydrocarbon prospecting and production activities would be run independently
from the electric power generation business. In November 2006, Empresa
Eléctrica Nueva Esperanza S.R.L. was organized to undertake the design, building
and operation of the abovementioned thermal electric power plant.

Main Project Objective

BPZ’s Nueva Esperanza thermoelectric power plant (CTNE) project will build
and operate a thermoelectric power plant to initially generate 135 MW of net
electric power. The energy generation system is a simple cycle type that uses
natural gas as fuel and will be provided with the necessary ancillary facilities to
take gas from the Corvina gas field located offshore Zorritos, Tumbes.

Location, Area and Access

Before it was purchased by BPZ, the site chosen to build CTNE was owned by the
Peruvian Government. This property is located upstream of the town of Nueva
Esperanza, district of Zorritos, province of Contralmirante Villar, department of
Tumbes. It is located between parallels N9597705.914 and N9597346.598 and
meridians E543895.546 and E543895.546. The property is delineated by 12
vertices. The respective UTM coordinates are shown bellow:

No. East North

1 544097.891 9597705.914
2 544004.871 9597669.188
3 543946.238 9597501.978
4 543876.139 9597406.632
5 543946.061 9597239.338
6 543895.546 9597179.140
7 543953.481 9597131.226
8 544079.237 9597159.793
9 544145.764 9597159.790
10 544147.320 9597291.616
11 544118.597 9597291.567
12 544097.773 9597346.598

CTNE will span approximately 2.2 hectares and will be located in the South-
Southeastern tip of the Pan Viejo property. The lot on which the Nueva
Esperanza Power Plant will be built covers 94,809.76 square meters and has a





perimeter stretching 1,504.83 linear meters. The property may be reached from
the North Pan-American Highway through a paved road connecting the highway
and Electroper’’s Charan thermoelectric power plant and then along a dirt road
from Charan to REP’s Zorritos substation. The borders and adjoining properties
are described below.

e North: straight line between vertices 1 and 2 running along 100.01 linear
meters, next to (but separated by a gorge from) Nueva Esperanza town.

e West: A broken line formed by segments 2-3, 3-4, 4-5 and 5-6, bordering a
cliff that separates the terraced area from the gorge. Nueva Esperanza town is
located at the foot of the cliff, between 20 and 100 meters away.

e South: A broken line created by segments 6-7, 7-8 and 8-9, running along
270.67 linear meters, and adjoining third party properties and uncultivated
land.

e FEast: A broken line created by segments 9-10, 10-11, 11-12 and 12-1 running
along 578.72 linear meters and adjoining Electroperti’s property.

The property is crossed by two transmission lines: the Charan-(old) Zorritos
substation 33 kV line owned by ENOSA and the Zorritos (REP)-Mancora
substation 60 kV line owned by Electropert. At present, both lines cross the area
designated for building CTNE and consequently the segments of these lines that
hamper building those facilities must be relocated. The detailed engineering for
the relocation project for both lines was approved (or is in the process of being
approved) by each of the owning companies. The project will relocate 5 or 6
wooden structures in each segment and redirect and lay down cable over a total
slightly exceeding 1.5 kilometers in length (645 meters and 900 meters for the 33
kV and 60 kV lines, respectively), all of which runs through uncultivated of little
or no potential use and/or value. As a consequence, the environmental impact
resulting from the relocated lines is negligible.





Property and Project Location Map
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Area of Influence

The project’s direct area of influence is limited to the uncultivated land located in
the upper area of the town of Nueva Esperanza where the Nueva Esperanza power
plant will be built and operated from.

The project’s indirect influence area includes the adjoining basins of the Charan,
Urbina and La Cruz creeks and the Zorritos, Caleta Miguel Grau, Nueva
Esperanza, La Cruz and Caleta La Cruz coastal towns located in Zorritos and La
Cruz districts, along the North Pan-American Highway.

In sum, the project’s influence area includes the upper section of the Nueva
Esperanza town and the area covered by the North Pan-American Highway
segment running from Zorritos to La Cruz and the aforementioned creeks. The
approved environmental impact assessment (EIA) identified a total influence area
(direct + indirect) spanning 16,054.54 hectares.





Because the land in the project’s area is uncultivated and the area under
consideration has already been developed to build Electroperta’s Charan
thermoelectric power plant and REP’s Zorritos substation, the project in its
present design will not have a significant impact in that area, and may even have a
smaller impact than identified in the original project.

Overall Plant Layout

In its first phase, the project will comprise three aero-derivative
generators/combustion turbines, a site substation (switch yard), approximately a
100-meter-long 220 kV transmission line between Zorritos substation (REP) and
Nueva Esperanza substation (BPZ) and administrative, workshop, and storage
facilities. The second phase will add another turbogenerator of similar
characteristics. The entire CTNE perimeter will be fenced and provided with a
paved access road and appropriate car parking areas. Within the CTNE, paved
and crushed stone roads will connect the generation blocks and provide access for
maintenance. Eventual excess rainfall not naturally percolating through the
crushed stone surface will be directed to the neighboring creek(s), or eventually to
a holding/infiltration pond.

Energy for black starts will be provided by a diesel engine generator included in
the CTNE’s overall design. Maintenance of the 220 kV lines will be possible by
linking the thermal power plant and the Charan-(old) Zorritos substation 33 kV
line owned by ENOSA. Service water will be provided principally by
condensation of the cooling coils at the turbine’s intake mouth and/or 1 or 2 water
wells that will eventually have to be drilled near the left bank of Tumbes river, in
the San Isidro Pampa.

Project Timeline

Executing the CTNE Project (including facility design, turbo generator,
transformer, coolers and other equipment supplies), building the CTNE substation
(switch yard), and the linkage transmission line between BPZ’s Nueva Esperanza
substation and REP’s Zorritos substation is expected to take approximately two
years, starting on the day when a news release announced the purchase of the
General Electric GE turbogenerators (late September, 2008) until the beginning of
CTNE commercial operations (late December, 2010). The scheduled dates for the
manufacturer’s site delivery of the first three turbogenerators are September,
October and November 2009. Civil works will start in the third quarter of 2009
while the units and plant equipment’s electro-mechanical building will start at the
middle of the first quarter, 2010.





Turbogenerator Package Description

7.1

7.2

7.3

7.4

7.5

Turbine

General Electric gas turbine model LM6000 is a two-shaft/two-spool engine
consisting of a five-stage low pressure compressor, a fourteen-stage high
pressure compressor, a two-stage high pressure turbine, and a five-stage low
pressure turbine. 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 and shipped in position, with the
exception of the coupling spacer, which is removed and shipped in a
separate container

Generator

Air cooled, 2-pole generator operating at 13.8 kV, 60 Hz. Generator is
capable of handling customer power requirement throughout a wide ambient
temperature range. The generator includes a brushless excitation system
with permanent magnet generator. Neutral and line side cubicles are
included.

Turbine/Generator Enclosure

The package is supplied with weatherproof, acoustic enclosures. The
enclosures are designed to achieve noise abatement to an average of 85
dB(A) at 3 ft. (1.0 m) away and 5 ft. (1.5 m) above grade during full load
operations. The enclosures are completely assembled and mounted over the
equipment prior to testing and shipment. Both turbine and generator
compartments are fully ventilated with redundant fans (one running, one
stand-by). Explosion-proof lighting is provided in both compartments.

Turbine/Generator Baseplate

The package is supplied with the support structures for the gas turbine
generator set consisting of a two-piece skid assembly, which is sectioned
between the gas turbine and the generator. The full depth, bolted section is
designed to provide the full structural properties of the wide flange I-beams.
Full depth crossmembers are utilized to provide for a rigid design that is
suitable for installation in earthquake areas (IBC2000) as well as providing a
convenient structure for transportation.

Air Inlet System

The package is supplied with a modular, multi-stage filtration system
consisting of inlet screens, a prefilter and a final barrier filter. All air for
ventilation systems is filtered to the same level as turbine combustion air.
An anti-ice, an evaporative cooling, a combustion air heating or a chilling
system is available as an option. Filtered air is silenced before entering the
turbine plenum. This design results in a compact arrangement and
eliminates the need for customer supplied inlet ducting when the standard
design is utilized. Internal lighting of the filter house is provided to





7.6

7.7

7.8

7.9

7.10

facilitate inspection and service. Package is also supplied with platforms
and ladders to service the inlet filter.

Turbine Exhaust

The package is supplied with a circular, axial exhaust outlet with connection
flange to facilitate in-line mounting of an HRSG or simple cycle exhaust
stack.

Fuel System

The package is supplied with a natural gas fuel system that utilizes an
electronically controlled fuel-metering valve. For full-load operation, the
gaseous fuel must be supplied to the baseplate at 675 psig+20 (4,654 £138
kPag). Gas fuel must meet General Electric specification MID-TD-0000-1.

Lube Oil Systems

The package is supplied with two separate lube oil systems: one synthetic
for the gas turbine and one mineral for the generator. The oil reservoirs and
piping are all stainless steel, and the lube oil system valves have stainless
steel trim. The turbine coolers, oil reservoir, and filters are mounted on the
auxiliary equipment module. The mineral lube coolers, reservoir and filters
are located on the main skid baseplate. The auxiliary equipment module
provides simplified piping connections and reduces customer's installation
time and costs. Customer must supply cooling water to the shell and tube
coolers. Turbine lube oil must meet MID-TD-0000-6.

Electro-Hydraulic Start System

The package is supplied with 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. Hydraulic hoses are furnished to connect the auxiliary equipment
module and the main baseplate.

Fire Protection System

The package is supplied with a factory installed fire protection system
complete with optical flame detection, hydrocarbon sensing and thermal
detectors, piping and nozzles in both the generator and the turbine
compartments. The fire protection system includes cylinders containing
CO2 mounted on a separate skid. A 24 V DC battery and charger to power
the fire protection system is also included. All alarms and shutdowns are
annunciated at the turbine control panel (TCP). 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 the system is activated, the package
shuts down, and the primary CO2 cylinders are discharged into the turbine
and generator compartments via multiple nozzles and the ventilation
dampers automatically close. After a time delay and if required, the reserve
supply of CO?2 is discharged.





7.11

7.12

7.13

7.14

7.15

Digital Control System

The package is supplied with a free-standing control panel suitable for
mounting in an indoor, non-hazardous area. The control system features an
integrated turbine control system, vibration monitor, digital meter, digital
generator protective relay module and an HMI (human machine interface)
display of key discrete and analog data. The operator selects HMI displays
with convenient touch screen control. Alarm and shutdown events are
displayed on the HMI automatically. An Ethernet TCP/IP EGD or RS485
Modbus Port is provided to transmit unit conditions (status, pressures,
temperature, etc.) to the customer's distributed control system. Power for
the control panel is provided by a dedicated 24V DC battery system with
dual 100% capacity chargers, which are shipped separately for installation
by others.

Battery System

The equipment package is supplied with 24 V DC battery systems for the
fire protection and gas turbine generator control systems, as described in
those sections. All battery systems are valve-regulated lead acid (VLRA)
type. Battery systems ship loose for indoor customer installation. If the
optional Power Control Module is selected, GE Energy will install the GE
supplied DC battery systems in that module.

Generator Protective Relays

The package is supplied with a microprocessor-based generator protective
relay module, mounted in the TCP. The protective relay system includes
functions necessary for protection of the generator.

Soak Wash System

The package is supplied with a turbine cleaning system, which allows
customers to clean the compressor section of the turbine during full power
operation. The same system reservoir and piping are utilized for off-line
soak washing. Auxiliary skid connections are provided for customer
supplied purified water at a maximum of 50 psig (345 kPag) and air at 100 —
120 psig (689 — 827 kPag). Customer is required to provide water meeting
MID-TD-0000-4 (See Section 3.1.4), detergent meeting MID-TD-0000-5
(See Section 3.1.5), and air filtered to ISA S7.3 standards.

Component Testing and Package Set

Every new gas turbine is performance tested under load in a GE Test Cell,
using procedures developed for flight turbine reliability. The generator is

tested to ANSI C50.14 or IEC 34.3 standards at its factory of manufacture.

All gas turbine generator sets receive a static test including:
« Switch State (N.O. or N.C., actuation, wiring, and setpoint)
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7.16

7.17

7.18

7.19

* Temperature element output and wiring

* Transmitter range, output, and wiring

* Solenoid operation

* Control valve torque motor, excitation, and return signal
* Fire system continuity, and device actuation

* System flushing verification

* Tubing integrity

Drawings, Data and Manuals

The package is supplied with a customer drawing package that includes
general arrangement drawings, flow and instrument diagrams, electrical
one-line drawings and interconnection plan drawings. Additional electrical
schematic diagrams and logic drawings are provided for record.

Operation & Maintenance (O&M) and Installation & Commissioning (1&C)
manuals are provided in the English language. The manuals cover operating
concepts for power generating equipment, guides to troubleshooting, basic

information on components, and equipment within the turbine generator set.

Variable Inlet Guide Vanes
GE Energy furnishes the LM6000 engine with variable inlet guide vanes

(VIGV).

LM6000PD - Dry Low Emissions System (DLE)

A dry low emissions system is provided for use on gaseous fuel. This
system reduces emissions over the entire power range without water or
steam. NOx emissions can be guaranteed at 25 ppm (Ref. 15% O2).

A gas chromatograph is also included to monitor the heating value of the gas
fuel and adjust combustor flame temperature.

SPRINT® Power Augmentation

SPRINT boosts engine performance up to 50.0 MW (ISO conditions) using
a spray intercooling design that increases the mass flow by cooling the air
during the compression process. The system is based on an atomized water
spray injected through spray nozzles placed at two locations, one between
the high pressure and low pressure compressors, and the second at inlet
bellmouth. Water is atomized using high pressure air taken off of the eighth
stage bleed. The water flow rate is metered, using the appropriate engine
control schedules and at the inlet bellmouth. Bellmouth and interstage
portions on SPRINT® alternate operation based on turbine inlet
temperature. Customer supplies 22 gpm (83 Ipm) of demineralized water to
the connection on the unit. Water must meet GE specification MID-TD-
0000-3.
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7.20 Combustion Air Cooling — Chiller Coil
Lowering the combustion air inlet temperature can increase the power
output of the LM6000 generator set. When specified, GE Energy can
furnish high performance inlet air chilling coils as an integral part of the air
inlet system. Customer provides adequate quantities of chilled water and
interconnecting piping to GE Energy furnished chilling coils at the filter
house. The same coils can be used for anti-icing.

7.21 Lube Oil Cooler — Fin/Fan
This replaces the standard simplex shell and tube coolers for the lube oil
systems. A simplex core fin-fan cooler complete with changeover valve
mounted on a separate base plate with dual fans is installed on a separate
foundation.

7.22 Power System Stabilizer (PSS)
The power system stabilizer (PSS) sends supplementary control signals to
the generator’s voltage regulator to control power fluctuations and improve
the stability of the power system. A power system study is to be completed
by a third party. With the study complete, the PSS will be programmed with
the set points established in the power system study.

Project Description

CTNE will comprise three General Electric LM-6000PD-SPRINT DLE
turbogenerators including a SPRINT power augmentation system equipped with
inlet air coolers, exhaust ducts, fuel gas treatment system to comply with
proposed air emission limits, a cooling package with a cooling tower, water
storage and treatment facilities, emissions’ monitoring system, waste water
treatment system, electric transmission system and related ancillary connection
systems and equipment. Once the second phase is concluded, four of these
turbogenerators will become available.

The net rated generation capacity of each turbogenerator will be approximately 45
MW at 32.1 °C (daily average ambient temperature at the project site). At 8,355
BTU/kW-hr and fuel consumption of approximately 8 MMSCFD (million of
standard cubic feet per day) of natural gas per unit, these units are highly efficient.
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Simple Cycle, 60 Gigahertz Gas Turbine

General Electric Warranty

Engine Fuel Power Heat Power LHV
KW BTU/KW-hr KJ/kW-hr
Dry Low Emissions Natural Gas
(DLE) 47,925 8,355 8.815
Conditions:

Power at Generator Terminals

NOx= 51 mg/ Nm? (SAC-Water, SAC-Steam, and DLE)

Ambient Temperature 32.1°C, 60.4% RH (Relative Humidity)

Air intake 7.8°C, 95% RH (Relative Humidity)

13.8 kV, 0.90 pf (Power factor)
(Source: Adapted from GE’s LM6000-60 HZ Gas Turbine Generator Set Product Specification;
Typical Performance Specifications)

CTNE will be able to operate, if circumstances so require, with one, two or three
turbines simultaneously. The plant will operate 24/7 at base load to meet growing
(and unsatisfied) electricity demand. A dry low emissions system is available.
NOy emissions from the chimney(s) will be kept at 25 ppmdv (parts per million
dry volume) corrected for 15% O,. Carbon monoxide will be kept at 25 ppmdv
corrected for 15% O, Fuel for the turbo generators will be pipe quality natural
gas. Black start capacity at CTNE will be assured by a diesel engine generator,
while maintenance start ups will be possible by connecting to the ENOSA 33 kV
line which will supply electricity at 480V and 4160V.

Emissions Table LM60000D-SPRINT
Location: Caleta Cruz-Tumbes

Parameters Concentrations
NOx 25 PPMDV at 15% O, 51 mg/Nm’
[¢e) 25 PPMDV at 15% O, 31 mg/Nm’
VOC 3 PPMDV at 15% O, 2 mg/Nm’
HC 15 PPMDV at 15% O, 11 mg/Nm’
PM-10 4 LB/HR 2 kg/hr

(Source: Adapted from GE’s Engine Performance GUARANTEE)

Near field noise levels for both the generation unit and the auxiliary equipment,
i.e. at a vertical distance (height) of 1 meter (3 feet) measured from the base of the
turbo generator pack and a horizontal distance of 1.5 meters (5 feet) from the
outside equipment surface, shall not exceed 85 dB (A).

Discharge gases at the turbogenerator’s exhaust resulting from fuel combustion
will be driven to a smoke stack and sent to the atmosphere at approximately
447.05°C (836.7°F) temperature.
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Preliminary conceptual engineering for the project’s first phase would indicate the
following main pieces of equipment for the CTNE Project:

GE LM-6000 Turbogenerators (3)

Raw Water Treatment Plant
Demineralized Water Treatment Plant
Chiller Transformers, 13.8/4.16 KV
Administrative Office Building, Workshop and Warehouse
GSU Power Transformers (3 [1st phase] + 1 [2nd phase])
Control Room(s) and Electric Cabinet(s)
Transformer 13.8/0.480kV

Emergency Transformer 33/0.480kV
Black Start Diesel Generator

Diesel Fuel Storage Tank

Cooler and Pumps (1 x 4 turbines)
Oil/Water Separator

Oil/Sediment Waste/Waste Water Overflow Vessel
Gas Coalescent Filters (2)

Gas Metering Equipment

Air Compressors (2)

GSUs Oil Pond

Neutralizing Pond

Chemicals Injection Skids

Water Recovery Pumps (2)

Oil/Sediment Waste Water Pump

Water Pump

Auxiliary Transformer Oil Pond

Wash Water Vessels (2)

GSU Oil/Water Pump

Auxiliary Transformers’ Oil/Water Pump
Raw Water Storage Tank

Demineralized Water Storage Tank
Replacement Raw Water Pump

Crude Water Dispatch Pumps (2)
Demineralized Water Mixing Pump
Demineralized Water Forwarding Pumps (2)
Dry Air Vessel

Humid Air Vessel

Fire Fighting Water Storage Pump

Fire Fighting Water Storage Tank
Condensate Tanks (2)

Condensate Recovery Pumps (4)
Demineralized Water Filters (2)

Diesel Fuel Pump
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CEMs (3) and Data Acquisition Systems
Switchgear 13.8 kV (3)

Gas Coalescent Filters (3)

Auxiliary Skids (3)

Generator/Lubricant Oil Switchgear Skids (3)
CO;,-Fire Protection System Skids (3)

Gas Heaters (2)

Smokestacks, 60 feet high (3)

Equipment Envelopes

Parking Lot, and Access and Maintenance Paved Roads
Lighting Systems

Security Guard Facilities

Preliminary Equipment Layout of Power Plant

8.1 Combustion Turbo Generation Equipment
CTNE will comprise three (or four in case of a possible medium term
expansion) General Electric LM6000PD-SPRINT DLE turbogenerators
equipped with a Sprint power augmentation system. Demineralized water
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8.2

will be injected into the machines to increase power and control emissions.
The rated net generation capacity will be approximately 135 MW (180 MW
if the planned expansion is taken into account) at 32.1°C annual ambient
average temperature at the project site and will provide uninterrupted
service operated at, or very close to, its maximum load, 18 hours per day
(with a lower load only during the early morning hours). No peak loads or
quick starts will occur (although the units can be quick started in just a few
minutes).

The turbogenerators (3, or possibly 4) will share a cooling packaged or
chiller. The chiller includes the necessary equipment to condition or cool
down air coming into the gas turbines, and will be designed to keep energy
output at desired levels in hot days. At design conditions (32.1 °C and 60%
RH), electric power output will reach 33 MW per hour per turbine. At
CTNE, increasing electricity output to 45 MW per unit will be possible by
installing a SPRINT power augmentation system and a mechanical cooling
system equipped with air-cooling condensers without requiring additional
water. The SPRINT system increases output energy by spraying water in
the inbound air stream and also between stages. It uses up to 22 gpm of
demineralized water. Cooling inlet air prevents the decline in performance
resulting from high ambient temperature and also reduces water demand
from the SPRINT system, as water from humid air is condensed in the
cooling equipment’s coils, collected and used in the SPRINT system.

The cooling equipment control system has been designed to respond to load
conditions. If ambient temperature drops and less cooling is needed, the
control system will respond by switching on one or more compressors, thus
reducing to a minimum the auxiliary load requirements and increasing the
power plant’s energy output.

Because the cooling equipment coils are located in the inlet plenum, it is not
possible for water to reach the turbine’s intake. Likewise, ammonia (R-717)
will be used as a cooling element in a closed-loop configuration system
comprised of compressors, condensers, expansion tanks and connecting
pipelines, thus avoiding the possibility of catastrophic leaks or any other
significant damage.

Emission Control Equipment

Air emissions resulting from natural gas combustion in the turbogenerators
will be monitored to meet carbon monoxide (CO), nitrogen oxides (NOxy),
particulate matter under 10 micron diameter (PM10), volatile organic
compounds (VOCs) and toxic compounds standards set by local and/or IFC
regulations and guidelines. A continuous emissions monitoring system will
be installed to monitor NOx and CO emissions from the smokestack(s). Gas
turbine combustors will keep CO and NOy emissions exhausts from the
turbogenerators at approximately 25 ppmdv.
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PM10 emissions are principally hydrocarbon particles created during
combustion. PM emissions will be kept under control by filtering intake air
and by using pipeline quality natural gas as fuel, containing only traces of
sulphur.

A CEMS system will be provided for each turbogenerator. The proposed
CEMS uses extraction sample technology to monitor outbound NOy, CO
and O, concentrations. The smokestacks’ flow rates will be determined
based on measured fuel consumption rates and used to determine hourly
mass emissions, pursuant to domestic regulatory standards. A shared data
acquisition system will be located in the control room. CEMS will record
emissions to meet established documention criteria and will trigger and
alarm in the plant’s control room should smokestack(s) emissions exceed
specified limits. The DAS will compute the average emission rates and will
be the source of historical data from the CEMS.

Fuel System

The natural gas fuel to be supplied by BPZ Exploracion y Produccion S.R.L., a
subsidiary of BPZ Resources, Inc., as is also Empresa Eléctrica Nueva Esperanza
S.R.L., will come from the Corvina gas field located offshore Zorritos, Tumbes,
and will be transported to the onshore site located in higher Nueva Esperanza by
an 8-inch diameter and 18-kilometer long (16 kilometers underwater and 2
kilometers underground) pipeline. A short service line, under 100 meters in
length, will be built connecting the thermal power plant to the metering/custody
transfer and preconditioning station, located just to the west of the former.

The pipelines operating conditions are as follows:

e At CX-11 Platform Outlet:
Q=60 MMSCFD
P=1,172.0 psig
T =125.2 °F (Mix of free and associated gas at the compressor’s outlet)

e Underwater Gas Pipeline:
L=16 Km
Q=60 MMSCFD
P inlet =1172.0 psig and T inlet = 125.2 °F
P outlet = 808.9 psig and T outlet = 67.64 °F (Shoreline)
Diameter = 8" schedule 80 with min. 2.5mm thermal insulation
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e In-Land Gas Pipeline:
L=2Km
Q=60 MMSCFD
P inlet = 808.9 psig and T inlet = 67.64 °F
P outlet = 751.5 psig and T outlet = 67.47 °F
Diameter = 8" schedule 80 buried underground

e At Power Plant Inlet
Q=60 MMSCFD
P =751.5 psig (750 psig objective)
T =67.47 °F (min. 60 °F)

Pipeline design pressure will be 2,175 psig, and operating pressure between 1,172
and 751.5 psig. The underwater pipeline will be designed to carry a max. 80
MMSCEFD. An 8-inch diameter pipeline has been deemed appropriate to carry
gas to the onshore facilities located 18 kilometers away while preserving the
pressure needed for the selling of the commercial gas (provided wellhead flow
pressure will not flow below 750 psig). Gas to be sent onshore includes non-
associated (free) gas from the gas wells and, to a much smaller extent, associated
gas from the oil wells that are not re-injected into the underground. These wells
(both gas and oil, [or dual wells]) will be drilled from the Corvina CX-11 deck.
Of the eight scheduled wells, five have already been drilled and are in production.

After separating liquids (water and condensates) and dehydrating, non-
associated (free) gas will be sent onshore through the 8-inch diameter pipeline.
Non-associated gas will not require compression. However, associated gas will
require compression whether it is sent to the onshore metering station or re-
injected into the formation. The minimum suction pressure measured at the
manifold will be 50 psig, while maximum discharge pressure will be 3000 psig.
Associated gas will have to be separated from the crude product, treated and
compressed before dehydrating. Dehydrating prevents icing and hydrate-
formation in the underwater pipeline. Water in gas will be brought down to
acceptable levels (under 0.1 ppmdv). Gas will flow along the pipeline free of
liquids, thus reducing potential pipeline corrosion and increasing its efficiency by
cutting down liquids accumulation in the lower line segments sitting on the ocean
floor.

At the onshore gas metering and custody transfer station (right next to the power
plant) fuel gas will be measured, sampled and analyzed to ensure it meets
appropriate commercial gas specifications. Consequently, natural gas will be
filtered to remove 98% of all solid particulate matter under 1 micron size,
measured with an ultrasound meter and analyzed by a chromatographer up to C6+
(for calculating gas specific gravity and thermal power value). A flow computer
will process data from the chromatographer and meters to bring gas to standard
conditions.
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Control of the gas processing, transportation and metering facilities will be fully
automated. A SCADA system will be installed offshore to gather, send and
report operating and control functions throughout the entire gas process.
Operating conditions will be monitored from the central control room located at
the gas metering and custody transfer station or, alternatively, at the power plant.

Turbogenerators will be supplied equipped with a fuel gas system using an
electronically controlled fuel metering valve. For operations at peak load, natural
gas will be fed to the turbogenerators at 751.5 psig pressure (objective: 750 psig)

and 67.47 °F (min. 60 °F).

Description

Specifications

Useful Life

30 years

Materials

API - 5L X42 Seamless

Outside Diameter

8 5/8”

Wall Thickness

12.70 mm (0.5)

Cathode Protection

Impressed current

Design Pressure 2,175 psig.
Temperature (Min. / Max.) -20/50°C
Flow (Min. / Max.) 25 /80 MMSCFD

Water Supply and Use

Water will be provided principally by the cooling coils at the turbines’ inlets.
Condensed water from the coils will be gathered and sent to the service tank.
During normal plant operation, these coils will produce approximately 17 gpm of
condensation water. A number of water conservation measures will be enforced
as part of efforts to limit demand for produced condensed water. In addition, for
plant start up, consideration is given to supplying additional crude water from the
water well(s) located a few kilometers north of CTNE. This water will be
transported to the plant using cistern trucks. Physical and chemical analyses of
water samples taken from local wells in the area show good quality water from
the higher aquifer, with low dissolved salts contents, well within local and
international guidelines for potable water.

Water at the power plant will be used principally for injecting into the SPRINT
power augmentation system, the closed heat exchange systems, for washing
turbine compressors and for the potable (treated raw) and demineralized water
systems (for sanitary and process use), and for firefighting water.
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A connection to the cistern truck will allow on site water supply to the plant’s raw
water tank of nominal 475,000-gallon capacity and 48-hour contingency time.
Raw water will fill the 200,000-gallon nominal capacity, 4-hour contingency
period firefighting storage tank. The firefighting water storage tank will send
water to the gas turbine, main ancillary transformer, oil waste storage and
maintenance building areas.

The raw water storage tank will also feed the 58,000-gallon nominal capacity, 12-
hour contingency demineralized water tank. Water for this tank will be
previously added biocide chemicals, passed through multimedia filters, added
anti-scaling and caustic soda, and treated by double reverse osmosis.
Demineralized water will feed the emergency generator, the chiller (as
replacement water), and, through the latter, the air coolers and turbogenerators.
The three turbo generators will need 54 gpm (72 gpm when four units are
installed). Likewise, it will feed the SPRINT power boosters (and from these, the
turbines’ combustion chambers), as well as the wash water system.

Finally, a 6,600-gallon capacity potable water tank will be available. Potable
water resulting from flowing raw water through the chlorine dosage and
multimedia filter package will be sent to the administrative building, workshop
areas, turbogenerators and air compressors, eye-washing stations located in the
water treatment plant and the hazardous materials area, and the neutralization
pond area.

Because the raw water transfer pumps have a maximum capacity and rated power
of 165 gpm and 15 HP, respectively, it is estimated that under scheduled 24 hour
per day uninterrupted operation, raw water consumption will not exceed 0.24
million gallons per day (MMGPD) in a 24-hour contingency. Likewise,
demineralized water transfer pumps, with maximum capacity and rated power of
79 GPM and 3 HP, respectively, will allow a maximum consumption of
demineralized water reaching 0.12 MMGPD (0.06 MMG in a 12 hour
contingency).

Waste Water

Plant waste water comes from the following sources:
e Rain water from the equipment’s skid trays.

e Turbine dripping collection tray.

e Auxiliary transformer drainage compartment.

These discharges will be directed to the oil/water separator system and

contaminants will be properly collected/stored in contaminated-water holding
tanks for subsequent proper disposal away from site.
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Additionally, the rainwater collection system will be designed to gather and drive
rain water following the ground’s slope towards creeks adjoining the property or,
if so required by the project engineering, to a holding/infiltration pond.

Hazardous Materials Handling

During CTNE’s construction and operation, several chemicals will be stored and
utilized. All chemicals will be stored in appropriate warehousing facilities. Bulk
materials will be stored in tanks or containers made with appropriate materials for
holding their designated contents.

In general, amounts under 55 gallons will be stored in their delivery containers.
All hazardous materials storage facilities and the areas where they may be
employed will be designed for efficient leak and spill containment. Containment
structures will be provided of sufficient volume to contain a spillage of an entire
tank without overflow. All onsite chemicals will be stored, manipulated and used
in compliance with existing laws, provisions, regulations and standards. Among
chemicals used at CTNE, ammonia, chlorine, biocide and caustic soda (to be used
in the chillers and the demineralized water system) will be the most abundant.
However, these chemicals will be utilized in closed systems. They will not be
stored in tanks or similar containers (and therefore the potential for spills is
practically negligible).

Chemicals used at the power plant in smaller amounts will be stored in their
original containers to minimize contingencies. All hazardous material storage
containers will be designed in compliance with local regulations. There will also
be safety showers and eye wash facilities in all chemical storage areas.
Connections to service water hoses will be provided in the vicinity of the
chemical storage areas to facilitate pressure water jet rinsing of leaks and spills of
non-water reactive materials. Appropriate safety clothes and gear will be
provided to plant personnel for use during handling, utilization and cleaning of
hazardous materials. Plant personnel will be conveniently trained in handling,
using and cleaning hazardous materials or wastes used at the plant and on
procedures to be followed in case of leaks and spills. Adequate gear made of
appropriate materials for cleaning chores will be kept at the plant.

Building, operating and maintaining the plant will generate non-hazardous solid
waste typical of thermal electricity generation facilities. Waste from the
construction stage typically includes dirt, timber, waste concrete, empty
containers, scrub metal and insulation material. Typical waste during operation
and maintenance includes scrub metal and plastic, insulation material, paper, glass
and empty containers, in addition to other small-size solid waste. These materials
will be collected for recycling or taken to landfills, in compliance with applicable
regulatory standards.
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Building, operating and maintaining the project will also generate hazardous
waste materials. Most of these hazardous wastes created from the construction
project will be liquid wastes, such as excess oil and other lubricants used in
machine operation, solvents for cleaning and preparing material surfaces, paint
and other materials’ protective coating. Plant waste during the operation stage
includes used oil filters, spent oil and waste cleaning chemicals among others.
All these will be recycled or disposed off site. Waste cleaning chemical include
acid and alkaline cleaning solutions used in pre-operation pipeline cleaning.
These wastes, which may contain high metal concentrations, will be assessed. If
dangerous, they and all other solid and liquid wastes will be disposed off and
transported following the applicable regulations.

Auxiliary Plant System

13.1 Lighting System
The lighting system will be comprised of regular and emergency lighting
systems. Indoor lighting will be provided by high pressure sodium or
fluorescent type lighting. Control room lighting will be equipped with
dimmers and feature an incandescent emergency lighting system. In other
indoor areas, emergency lighting will be provided by fixed battery devices.
Outdoor lighting will be provided by high pressure sodium vapor lamps and
will provide lighting in pedestrian and personnel traffic areas, such as the
perimeter fence (including lighting for security cameras), the generation
block, and operation and maintenance areas.

13.2 Firefighting System
The raw water tank will feed the firefighting water storage tank. This tank
will have a 200,000-gallon rated capacity (or 180,000-gallon operating
capacity) sufficient for a 4-hour contingency. Design will comply with
NFPA standards for this type of facility.

Firefighting water pumps will provide water to the plant’s firefighting ring,
the sprinkler systems and the hose stations. The firefighting pump system
will be comprised of an electric motor centrifuge pump and, as back up
equipment, in case of temporary electricity outage at the plant, a diesel
engine centrifuge pump. Additionally, there will be a pressure auxiliary
pump. The firefighting pump system will provide 750 gpm (maximum
flow) and include all electric, cabling and control components needed for
reliable and uninterrupted operation. Alarms and signals warning of system
problems will be included in the plant’s control system.

Piping of the firefighting water loop will be made of ductile iron with self-
bracing mechanical joints and buried underground. Above ground piping
will be galvanized steel. Isolation valves will be provided and located so as
to allow isolating segments for repairs without restricting firefighting water
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supply in the non-isolating segment. All piping, accessories, valves,
hydrants, etc. will be UL and/or FM approved.

All materials used in CTNE’s permanent constructions will be fireproof.
Two-hour firewalls will be installed in control rooms.

Electric System

Electricity will be generated at 13.8 kV, triphase, 60 Hz. The generator will
connect to a 15 kV switch in sync with the 220 kV grid (this voltage will be
attained by means of GSU transformers). Energy for the facilities will be fed
from the grid for start ups, stops and maintenance downtime. The plant’s
distribution system will be 13.8 kV, 4160 V and 480 volts, triphase and will be
comprised of transformers, switches and engine control centers. The switch yard
includes SF-6 sections, switches, CTs and PTs.

In addition, the following will be supplied:

e FElectric boxes for the neutral and live lines, including the cabinet,
connections, CTs, PTs, ground transformer and resistor. Life line exit from
the boxes will be connected to the generator isolation (or breaker) switch.

e Mid-voltage switches.
e Auxiliary distribution transformers at 13.8 kV/480 V and 13.8/4160 V.
e Low voltage equipment (low voltage CCM) to meet the turbogeneration and

plant load balance equipment, located in the electric building. This equipment
includes the 480 VAC, 220 VAC and 120 VAC distribution panel.

e Redundant UPS system comprised of a battery and charger bank at 125 VDC
to provide safe back up power supply and protection for the plant’s control
systems.

e Voltage transformers, including transformers to 220 kV, protections and
transformer oil systems for each generator.

e (Cathode protection for underground steel pipes. Depending on the soil
resistivity test, sacrificial or impressed current anodes will be in selected.

e Grounding system to prevent human and equipment damage in case of electric

equipment failure and to prevent fire damage caused by atmospheric
discharges and/or static electricity.
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¢ Insulation copper cable for power distribution throughout the plant. The
cabling system will be comprised of trays, conduits and underground
concrete-box duct banks, as required. Underground conduits will be a
minimum 5-centimeter diameter. Overhead conduits will be a minimum 1.9
centimeter. Flexible conduits will be metal, PVC-lined and waterproof,
suitable to their respective corresponding area class. All cabling will be
designed and installed following NEC and IEEE codes.

e Telephones and surveillance camera systems.

e 220V AC outlets installed in work areas, rooms and cabinets so all equipment
will be within comfortable reach using 15 meter long extension cords at most.

Transmission System

To connect to SEIN, the project proposes to intersect the new Nueva Esperanza
substation (SENE) and the 2™ 220 kV Zorritos (Nueva Esperanza)-Talara
transmission line, 100 meters from REP’s Zorritos substation, and connect to
SENE the transmission line presently running toward the Ecuadorian border. This
appears as the most appropriate interconnection solution. The corresponding
links (transmission lines and the substation) will fall under REP’s responsibility,
after obtaining MINEM’s (Ministry of Energy and Mines) authorization.
Likewise, to meet the unrestricted stationary state operation criteria in case of N-1
type contingencies, the third-party Nueva Esperanza-Talara, Talara-Piura and
Piura West-Chiclayo West lines must be added, most likely through a bidding
process. Thus, the Nueva Esperanza-Talara line will fall under the responsibility
of the tender winner.

Proposed Transmission Line Interconnection
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15.1 Nueva Esperanza Substation

This substation will be comprised of a double bar 220 kV system with a 650
mm?’, AAAC cable for each phase. It will be comprised of five (05) 245 kV
uni-tripolar actioning switches and a live tank for the various transmission
lines connecting to the substations, and six (06) cells with a 245 kV
equipment provided with tripolar actioning switches and live tank for the
triphase 220/13.8 kV, 40/52/64 MV A transformers.

15.1.1

15.1.2

15.1.3

15.1.4

15.1.5

High Voltage Equipment

e Tripolar 245 kV, 1050 kVP (BIL), 2000 A 40 kA, live tank switch;
power transformer for the (04) 600-1200/5/5/5/5 spring activated
lid-through insulators provided with their corresponding
supporting structure.

e Tripolar 245 kV, 1050kVp (BIL) 2000 A, 31.5kA line switch, with
electric command, provided with a grounding knife, manual
command and supporting structure.

e Tripolar 245kV, 1050kVp (BIL) 2000 A, 31.5kA bar switch, with
electric command and supporting structure.

e Capacitative-type voltage transformer, at 245 kV 1050 kVp (BIL),

220:V3/0.1:V3/0.1: V3 kV 20 VA, ¢l 0.2; 20 VA, cl 3P; and AF
coupling including grouping box and supporting structure.

¢ 198 KV, ZnO, 10 kA lighting road, with discharge counter and
supporting structure.

220 kV Bars and Connections

e Flexible, 650 mm* AAAC cable

¢ Anchoring insulator chains and hot-dip galvanized connection
accessories

e Anti-crown aluminum connectors

Galvanized steel reticulate gantries
e 17-meter-high columns
¢ 19-meter-long beams

Control, protection and metering equipment
¢ Control, protection and metering panel, cl. 0.2 for the 220 kV line

cell.

Miscellaneous systems
e Multiple pair control cable
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15.1.6 Grounding System
» Extra flexible 70 mm? bare cooper wire.
e Various bronze connectors.

Interconnection line
The connection line will be comprised of AAAC, 636 mm® cross-section

aluminum alloy wire to be decided in the project’s next stage. Wires will be
supported by appropriate 245 kV insulators, polymer type, supported by 27-
meter-long wooden post structures. The line will run approximately 100

meters.
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Preliminary CTNE One-Line Schematic
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Plant Controls

The power plant will be operated from the control room located on the 2™ floor of
the administration building. Remote control stations will provide absolute and
total control of the generation units, auxiliary equipment and balance of plant
equipment.

Control systems and instruments for the entire plant will be designed to operate
from the control room or from a remote control room located within the plant’s
facilities. A PLC Allen Bradley-based system will be used for total plant control
and, mainly, for interconnecting the gas turbines and BOP (Balance of Plant).
The system is comprised of a server and a PC work station that will provide an
interface between the operator, control and surveillance of each turbogenerator
and the auxiliary equipment. Critical control signals between the plant and the
turbines’ local control systems will be cabled. General monitoring, alarms and
data capture will be possible through high speed/Ethernet communication links.

Wanderware is the software for the remote control. Instruments and controls will
ensure reliable, safe and efficient operation over the entire range of operating
conditions. Integration of the various plant systems will be accomplished through
control panels that provide a man-machine interface and which are part of the
plant’s control system. The system will be used to supervise and monitor the
plant’s major components and packaged system, including the turbogenerators,
and will be used to directly control the balance of plant equipment and processes.

Facility Closure

Facility closure means the stopping of all plant operations, whether on a
temporary or permanent basis. Temporary closure means the plant’s temporary
stoppage for extended periods. This type of closure does not include regular
stoppages for maintenance. Temporary closure may also be required for major
equipment repairs or replacements, interruption in natural gas, water or electricity
supplies, or significant plant damage resulting from earthquakes, fires, floods, etc.
Permanent closure is a permanent stoppage of operations when no previous plans
exist for plant decommissioning. A permanent plant closure may result from
sufficient significant damage that warrants, from a financial or physical
viewpoint, the decision not to repair such damage. These damages may be caused
by plant age, unfavorable market conditions, the depletion of natural gas reserves,
etc.

In case of temporary closure due to spills/leaks of hazardous materials or the
threat thereof, the hazardous materials handling plan for the project site will be
enforced. The procedures described in that plan shall include methods to control
and contain spills/leaks, the expected response from the plant’s trained personnel,
notification to the corresponding authorities and the public at large, and the
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procedures to clean up/mitigate the spills/leaks. Once these steps have been
taken, the plant’s temporary closure will proceed as with temporary closures NOT
resulting from hazardous materials, spills/leaks.

For temporary closures NOT caused by hazardous materials’ spills/leaks
(replacement of major equipments, interruption of utilities’ supplies, plant
damage caused by natural phenomena or equipment failure, etc.), additional plant
safety measures will be taken, as required. A plan will be implemented for
appropriate suspension. This plan will ensure that all applicable laws, provisions,
regulations and standards applicable will be put into practice, and that public
health and safety, as well as the environment, will be conveniently protected.
Depending on the duration of the temporary closure and the expected ambient
temperatures, the plant may consider emptying one or more water systems,
chemical storage containers, nitrogen purging and stopping operation of all
equipment. All drained chemicals and water will be disposed of pursuant to
applicable norms and regulations.

Permanent plant closure may include from abandoning the site to total removal of
the project’s equipment and systems on site. The decision will depend on existing
conditions and the site’s plant use in the more distant future. A service-stoppage
or decommissioning plan will be prepared and submitted to the corresponding
authorities and/or regulatory agency. As a minimum, this plan will address the
following:

e Activities proposed for plant, equipment and plant-related systems’
decommissioning.

e Approval of the plant’s decommissioning plan, pursuant to existing/applicable
regulations/norms.

e Activities needed for site reclamation and restoring it to its original condition
(should the plan require removing all the equipment and systems).

e Estimated plant decommissioning cost, including sources of financing for
same.

The plant’s decommissioning plan will encourage plant equipment and material
recycling. If possible, unspent chemicals and oils will be sold/returned to
suppliers or other users. If no recycling is possible, spent chemicals and oils, as
well as all hazardous and non-hazardous waste will be gathered and disposed of
pursuant to existing/applicable regulations/provisions, at appropriate landfills or
waste collection facilities. Equipment containing chemicals and oils will be
drained and removed from service to ensure appropriate protection to public
health and safety, and for environmental protection.

Project Construction

Construction activities in the CTNE project will basically take place in two
stages, as follows:
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e Civil Works Construction
¢ Assembly of Electromechanical Equipment

18.1

Civil Works Construction

Civil works will include earth movement in a way that will reduce area
cutting and changes to a minimum. Materials from the cutting work will
be used as filling material within the site. Filling and replacement will use
only local material originating in the cutting work. No surplus material is
expected that will require disposal in areas outside the plant’s site.
Consequently, cutting material will be used for filling and replacement in
the cut and excavation work.

Civil work will also include excavation for and laying of concrete
foundations for equipment and complementary buildings, ground leveling
(finish floor/ground level = 48m), building and placement of concrete
planks and shields, and the necessary filling and leveling of mortar to lay
down the foundation for, and subsequent assembly of, equipment and
facilities, as well as the supply and assembly of all the buildings’ metal
structures, equipment support, cabling, trays, ponds, pipelines and other
components. In addition, it will include supply of anchoring for the civil
works, building the platforms for the turbogenerators, the control building
and other required structures, and the supplies for and execution of all
architectural finishing for buildings and structures such as floors, wall
lightings and coating, painting, offices, railing, exposed concrete surface
treatment, partition walls, panels, doors, windows, potable water and
sewage system, fixtures and final clean up of all rooms.

An erosion control, water discharge and drainage control plan will be
enforced throughout the construction work stage. Prior to mobilization
and start of construction activities, the area will be stabilized. Special care
will be put to stabilize slopes and address runoffs as a precaution against
future intense rainfall and floods resulting from an El Nifio event.
Rainwater will be collected and discharged at a single point as necessary,
and then fed into the process and rain water treatment system.

The existing road to the area near the plant will be used. Roads within the
plant will have a concrete or asphalt surface. The area surrounding the
turbogenerators will be treated to approximately 10 centimeters of
compacted gravel and 10 centimeters of concrete surfacing.

The power plant equipment, including turbines and generators, will be
unloaded at the La Cruz dock. If necessary, unloading may also take place
at the port of Paita from where the equipment will be carried by land using
trailer trucks to the project site.
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18.2

Access during the construction and operation stages will be possible using
the existing asphalt road that runs from Electropert’s power plant and a
packed dirt road that for the most part runs along the gas pipeline path
(southern bank of the Charén creek).

Major pieces of equipment, including turbogenerators, smokestacks,
transformers, etc. will be placed on concrete foundations or platforms. An
independent laboratory will test concrete for quality every 38 m’ pouring,
at least once a day, and every 464 m” of platform or wall surface area.
Field slump tests will proceed following ASTM specifications.

Temporary fencing will be provided during the construction stage, while a
permanent fence will be built for the power plant’s operational stage.

Supports will be designed following the most recent specifications issued
by the American Institute of Steel Construction (AISC) and Peruvian
earthquake technical specifications. Equipment and systems requiring this
type of structures are those for which overhead pipeline supports and duct
supports are needed.

Assembly of Electromechanical Equipment
Generally speaking, electromechanical assembly includes building metal
equipment and structures, and mounting turbo generators.

Likewise, it includes platforms, access stairways, banisters, steel floors,
etc., which will be supplied and installed following Occupational Safety
and Health Administration (OSHA) standards. Access will be sized to
allow for regular operation and maintenance work. Exposed structures,
ducts and steel sheeting will be cleaned following industry standards to
remove rust, corrosion and foreign materials, and will be applied a 3-mm
total thickness dry-finish layer of paint. Equipment will be supplied
painted by the respective manufacturers. Any imperfections resulting
from transportation and mounting will be corrected on site. Supporting
foundations and equipment and structure anchoring will be built so as to
provide properly in-field alignment.

Start up and operation tests for the turbo generation unit, its auxiliary
equipment and all other equipment (balance of plant) will be performed
until normal operating conditions are accomplished. During this period,
the appropriate functioning of all equipment, calibration of equipment and
instruments, controls, start up and efficiency assessments, pursuant to
contract terms with technology suppliers, will be certified and accredited.
Once the testing period ends, the installation and mounting stage will be
deemed as finished. Waste from the construction stage will include
material from excavations, demolition debris and waste moldings,
packaging, cabling, rebar, and similar materials, all of which will be
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temporarily kept on existing concrete platforms to subsequently be
removed from the plant’s site using specially hired trucks.

18.3 Equipment
At least, the following equipment and machinery will be used during the
project’s execution:

01 140 — 160 HP Caterpillar truck

01 Front loader, tire-mounted 125 — 155 HP
02 Air compressors, 240 HP; 700 — 800 CPM
01 Power graders 145 — 150 HP

01 Self-powered vibration roll 101 — 135 HP; 10
02 15-m’ Hop trucks

02 2000-gallon Cistern trucks

02 4-inch 12 HP Power pumps

02 Concrete mixers, 9 — 11 cf

02 Plank type, 8 HP vibrating compactors

08 Air hammers 21 — 24 Kg

02 Concrete vibrators 3/4” —2”

01 Crane 150 ton

01 Crane 20 ton

18.4  Labor
Labor requirements will differ during the construction and plant operation
stages. A distinction is made between skilled labor and unskilled labor.

During the constructor stage, unskilled labor will fluctuate between 30 and
60 persons per month. Skilled labor requirements will fluctuate between
45 and 60 persons. Work supervision staff will fluctuate between 15 and
30 persons. On average, personnel are estimated to fluctuate between 80
and 100 persons per month.

Operation and Maintenance

The power plant’s operation will be coordinated with COES’s dispatch schedule.
Units are fully capable of dispatching energy to meet all types of operating
conditions, peak loads, both intermediate and continuous within the units’
allowable ranges.

Operation and maintenance tasks include routine, preventive, predictive,
scheduled and non-scheduled activities aimed at addressing the needs of
electricity customers and preventing equipment failure. These tasks will be
performed by highly skilled personnel who will be trained on site by experts sent
by the equipment installers.

32





Scheduled preventive maintenance will follow GE’s recommendations on the
basis of 8,000 operating hours per year and starts every 100 hours of operation.

Approximately 12 persons will be needed once operation starts, of which 90%
will be skilled personnel. Because the plant will run around the clock, 2 to 3
operators have been planned working in 8 or 12 hour shifts.

During the plant’s operation and/or maintenance, various consumables will be
needed for cleaning and operation, including oils, additives, clean materials, anti-
corrosion paint, etc.

Eventually, liquid effluents resulting from cleaning of equipment and machines
may contain trace oils and grease. If so, dielectric oils and lubricants will be
replaced or treated by suppliers authorized to handle these systems. In addition,
they will be certified to handle and dispose such materials by local regulatory
authorities, pursuant to applicable norms and regulations.

Eventual waste materials include used cables, oils, lubricants and paint tins, cans
and drums, as well as rags and other items used during operation and
maintenance. These materials will be classified by type and placed in properly
labeled drums. Hazardous waste will be handed over to authorized companies for
final disposal. Non-hazardous wastes will be temporarily stored on concrete
platforms to then be taken off-site in specially hired trucks.
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Attachment 1 - Equipment Scope of Supply
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Basic Scope Description
Turbine

General Electric gas turbine model LM6000 is a two-shaft/two-spool engine consisting of
a five-stage low pressure compressor, a fourteen-stage high pressure compressor, a two-
stage high pressure turbine, and a five-stage low pressure turbine. 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 and shipped in
position, with the exception of the coupling spacer, which is removed and shipped in a
separate container

Generator

Air cooled, 2-pole generator operating at 13.8 kV, 60 Hz. Generator is capable of
handling customer power requirement throughout a wide ambient temperature range. The
generator includes a brushless excitation system with permanent magnet generator.
Neutral and line side cubicles are included.

Turbine/Generator Enclosure

The package is supplied with weatherproof, acoustic enclosures. The enclosures are
designed to achieve noise abatement to an average of 85 dB(A) at 3 ft. (1.0 m) away and
5 ft. (1.5 m) above grade during full load operations. The enclosures are completely
assembled and mounted over the equipment prior to testing and shipment. Both turbine
and generator compartments are fully ventilated with redundant fans (one running, one
stand-by). Explosion-proof lighting is provided in both compartments.

Turbine/Generator Baseplate

The package is supplied with the support structures for the gas turbine generator set
consisting of a two-piece skid assembly, which is sectioned between the gas turbine and
the generator. The full depth, bolted section is designed to provide the full structural
properties of the wide flange I-beams. Full depth crossmembers are utilized to provide
for a rigid design that is suitable for installation in earthquake areas (IBC2000) as well as
providing a convenient structure for transportation.

Air Inlet System

The package is supplied with a modular, multi-stage filtration system consisting of inlet
screens, a prefilter and a final barrier filter. All air for ventilation systems is filtered to
the same level as turbine combustion air. An anti-ice, an evaporative cooling, a
combustion air heating or a chilling system is available as an option. Filtered air is
silenced before entering the turbine plenum. This design results in a compact
arrangement and eliminates the need for customer supplied inlet ducting when the
standard design is utilized. Internal lighting of the filter house is provided to facilitate
inspection and service. Package is also supplied with platforms and ladders to service the
inlet filter.
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Turbine Exhaust

The package is supplied with a circular, axial exhaust outlet with connection flange to
facilitate in-line mounting of an HRSG or simple cycle exhaust stack.

Fuel System

The package is supplied with a natural gas fuel system that utilizes an electronically
controlled fuel-metering valve. For full-load operation, the gaseous fuel must be supplied
to the baseplate at 675 psig+20 (4,654 £138 kPag). Gas fuel must meet General Electric
specification MID-TD-0000-1

Lube Oil Systems

The package is supplied with two separate lube oil systems: one synthetic for the gas
turbine and one mineral for the generator. The oil reservoirs and piping are all stainless
steel, and the lube oil system valves have stainless steel trim. The turbine coolers, oil
reservoir, and filters are mounted on the auxiliary equipment module. The mineral lube
coolers, reservoir and filters are located on the main skid baseplate. The auxiliary
equipment module provides simplified piping connections and reduces customer's
installation time and costs. Customer must supply cooling water to the shell and tube
coolers. Turbine lube oil must meet MID-TD-0000-6

Electro-Hydraulic Start System

The package is supplied with 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. Hydraulic hoses are furnished to
connect the auxiliary equipment module and the main baseplate.

Fire Protection System

The package is supplied with a factory installed fire protection system complete with
optical flame detection, hydrocarbon sensing and thermal detectors, piping and nozzles in
both the generator and the turbine compartments. The fire protection system includes
cylinders containing CO2 mounted on a separate skid. A 24 V DC battery and charger to
power the fire protection system is also included. All alarms and shutdowns are
annunciated at the turbine control panel (TCP). 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
the system is activated, the package shuts down, and the primary CO2 cylinders are
discharged into the turbine and generator compartments via multiple nozzles, and the
ventilation dampers automatically close. After a time delay and if required, the reserve
supply of CO2 is discharged.

Digital Control System
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The package is supplied with a free-standing Turbine Control Panel (TCP) suitable for
mounting in an indoor, non-hazardous area. The control system features an integrated
turbine control system, vibration monitor, digital meter, digital generator protective relay
module and an HMI (human machine interface) display of key discrete and analog data.
Alarm and shutdown events are displayed on the HMI automatically. An Ethernet
TCP/IP EGD or RS485 Modbus Port is provided to transmit unit conditions (status,
pressures, temperature, etc.) to the customer's distributed control system. The HMIis a
desktop PC located next to the TCP. Power for the control panel is provided by a
dedicated 24V DC battery system with dual 100% capacity chargers, which are shipped
separately for installation by others.

Battery System

The equipment package is supplied with 24 V DC battery systems for the fire protection
and gas turbine generator control systems, as described in those sections. All battery
systems are valve-regulated lead acid (VLRA) type. Battery systems ship loose for
indoor customer installation. If the optional Power Control Module is selected, Seller
will install the GE supplied DC battery systems in that module.

Generator Protective Relays

The package is supplied with a microprocessor-based generator protective relay module,
mounted in the TCP. The protective relay system includes functions necessary for
protection of the generator.

Soak Wash System

The package is supplied with a turbine cleaning system, which allows customers to clean
the compressor section of the turbine during full power operation. The same system
reservoir and piping are utilized for off-line soak washing. Auxiliary skid connections
are provided for customer supplied purified water at a maximum of 50 psig (345 kPag)
and air at 100 — 120 psig (689 — 827 kPag). Customer is required to provide water
meeting MID-TD-0000-4, detergent meeting MID-TD-0000-5 and air filtered to ISA
S7.3 standards.

Component Testing and Package Test

Every new gas turbine is performance tested under load in a GE Test Cell, using
procedures developed for flight turbine reliability. The generator is tested to ANSI
C50.14 or IEC 34.3 standards at its factory of manufacture.

All gas turbine generator sets receive a static test including:

Switch State (N.O. or N.C., actuation, wiring, and setpoint)
Temperature element output, and wiring

Transmitter range, output, and wiring

Solenoid operation

Control valve torque motor, excitation, and return signal
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e Fire system continuity, and device actuation
e System flushing verification
¢ Tubing integrity

A full load string test is available as an option.

Drawings, Data and Manuals

The package is supplied with a customer drawing package that includes general
arrangement drawings, flow and instrument diagrams, electrical one-line drawings and
interconnection plan drawings. Additional electrical schematic diagrams and logic
drawings are provided for record. See Attachment 8 for a detailed typical list and typical
drawing delivery.

Operation & Maintenance (O&M) and Installation & Commissioning (1&C) manuals are
provided and are printed in English. Six hardcopies of the O&M Manuals, three
hardcopies of the I&C manuals, and one CD with both are included in the base offering.
The manuals cover operating concepts for power generating equipment, guides to
troubleshooting, basic information on components, and equipment within the turbine
generator set.

Seller provides all engineering drawings on a secure server www.project-net.com. Each
customer can enter this database and view, print or annotate project drawings. ProjectNet
provides the customer with immediate access to the latest drawing revisions. ProjectNet
speeds job completion and saves weeks of time mailing drawings back and forth.

Training

The base scope of supply includes hands-on training for up to 10 operators and
supervisors, where students are assumed to have at least a journeyman's knowledge of
clectrical generating plant operation and to be proficient in reading piping flow and
instrument drawings, mechanical drawings, and have a working knowledge of electrical
generators, and gas turbines. The course is designed around an eight-hour day, five
consecutive day schedule. Instructors, using specially developed training materials,
provide a firm groundwork of basic theory, plus advanced concepts with classroom and
hands-on training. Training includes Gas Turbine Familiarization plus System Design &
Operations and Maintenance.

The trainer conducts the course in a lecture/seminar format where each major topic is
supported by literature with detailed descriptions and associated engineering drawings. A
student-training manual is given to each student and the client's turbine-generator system
is used for hands-on training to supplement the classroom instruction. At the completion
of several related topics the students are given a progressive examination to measure the
effectiveness of the presentation and as a tool to identify if any student has not grasped
the material. At the completion of the course a final examination is given which covers
the entire course material and students are given a certificate of completion.
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Training is conducted at the Project site. Local training at the Customer's facility is
available upon request. The Customer would be responsible for providing all necessary
training equipment for classes not held at the manufacturing location.

Improvements and Changes

It is understood that the Seller has the right to make changes in product design and add
improvements to products or services at any time without incurring any obligations to
install the same on or in connection with the Equipment or Services provided hereunder.

Performance Testing

Seller will attend the Facility performance test in support of the gas turbine performance
test to demonstrate Performance Guarantees of the Equipment at Site. Facility
performance, emissions, and noise tests are the responsibility of the Buyer. Seller’s
performance test procedures in Attachment 5 will be incorporated into the Facility
performance test procedure that will be provided by the Buyer.

Optional Equipment and Services Checklist and Descriptions

(D) Included  (S) Quoted Separately

Factory Options
I | Option A Variable Inlet Guide Vanes (VIGV)O
I | Option B LM6000PD - Dry Low Emissions System (DLE) [J
I | Option C SPRINT® Power Augmentation[]
1 [ OptionD Combustion Air Cooling — Chiller Coil[]
I | Option E Lube Oil Cooler - Fin/Fan[]
I | Option F Power System Stabilizer (PSS) (I
I | Option G Left-handed Piping Connections (one of three Units)
[ | Option H Left-handed Lineside Cubicle (two of three Units)
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[ | OptionJ Remote Monitoring and Diagnostic Service (First Year
Service Included)

[ | Option K DC Backup Lighting

Factory Options Descriptions

Option A Variable Inlet Guide Vanes (VIGV)

Seller furnishes the LM6000 engine with variable inlet guide vanes (VIGV).
This option is included with Option B

Option B LM6000PD - Dry Low Emissions System (DLE)

A dry low emissions system can be provided for use on gaseous fuel. This system
reduces emissions over the entire power range without water or steam. NOX emissions
can be guaranteed at 25 ppm (Ref. 15% O2).

This option includes Option A. A gas chromatograph is also included to monitor the
heating value of the gas fuel and adjust combustor flame temperature.

Option C SPRINT® Power Augmentation

SPRINT® boosts engine performance up to 50.0 MW (ISO conditions) using a spray
intercooling design that increases the mass flow by cooling the air during the
compression process. The system is based on an atomized water spray injected through
spray nozzles placed at two locations, one between the high pressure and low pressure
compressors, and the second at inlet bellmouth. Water is atomized using high pressure
air taken off of the eighth stage bleed. The water flow rate is metered, using the
appropriate engine control schedules and at the inlet bellmouth. Bellmouth and inter-
stage portions on SPRINT® alternate operation based on turbine inlet temperature.
Customer supplies 22 gpm (83 Ipm) of demineralized water to the connection on the unit.
Water must meet GE specification MID-TD-0000-3.

Option D Combustion Air Cooling — Chiller Coil

Lowering the combustion air inlet temperature can increase the power output of the
LMG6000 generator set. When specified, Seller can furnish high performance inlet air
chilling coils as an integral part of the air inlet system. Customer provides adequate
quantities of chilled water and interconnecting piping to Seller furnished chilling coils at
the filter house. The same coils can be used for anti-icing.

Option E Lube Qil Cooler - Fin/Fan
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This replaces the standard simplex shell and tube coolers for the lube oil systems. A
simplex core fin-fan cooler complete with changeover valve mounted on a separate base
plate with dual fans is installed on a separate foundation.

Option F Power System Stabilizer (PSS)

The power system stabilizer (PSS) sends supplementary control signals to the generator's
voltage regulator to control power fluctuations and improve the stability of the power
system. A power system study is to be completed by a third party and has been excluded
from Seller's scope of supply. With the study complete, Seller can assist the customer in
programming the PSS with the set points established in the power system study.

Option G Left-handed Piping Connections

In the standard LM6000 configuration, the customer's piping connections are on the right
side, as viewed from the exciter. As an option, the unit can be built with the customer's
piping connections on the left side, as viewed from the exciter. The turbine removal door
is placed on the side opposite the piping connections.

Option H Left-handed Lineside Cubicle

As viewed from the exciter end of a standard unit, the generator line-side cubicle is on
the right-hand side and the neutral cubicle is on the left-hand side. When specified, the
location of these cubicles can be reversed. However, the termination box for generator
instrument and control wiring box, (MGTB) must remain on the right-hand side, and the
turbine main terminal box (MTTB) must remain on the left.

Option 1 Lineside Cubicle Entry Configuration Options
Top Bus Duct Entry

The standard lineside cubicle is configured for bottom cable entry. With this option, the
lineside cubicle is configured for top bus duct entry.

Top Cable Entry

The standard lineside cubicle is configured for bottom cable entry. With this option, the
lineside cubicle is configured for top cable entry.

Option J Remote Monitoring and Diagnostic Service

Monitoring and Diagnostics Service helps plant operators improve availability,
reliability, operating performance, and maintaining effectiveness. Monitoring of key
parameters by factory experts may lead to early warning of equipment problems and
avoidance of expensive secondary damage. Diagnostic programs seek out emerging
trends; prompting proactive intervention to avoid forced outages and extended downtime.
The ability for GE engineers to view real-time operation accelerates troubleshooting and
sometimes removes the need for service personnel to visit the plant. Remote Monitoring
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and Diagnostic Service requires a customer supplied communications link (telephone or
cell phone). One year of service is included with this option.

Option K DC Backup Lighting

Seller furnishes DC backup lighting in the turbine and generator enclosures as an option.
DC lights turn on if AC power fails.

The following configurations will be provided.

Unit One Configuration
Right Hand Customer Piping
Left Hand Lineside Cubicle

Right Hand Neutral Cubicle

Unit Two Configuration
Left Hand Customer Piping
Right Hand Lineside Cubicle

Left Hand Neutral Cubicle
Unit Three Configuration

Right Hand Customer Piping
Left Hand Lineside Cubicle

Right Hand Neutral Cubicle
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Limits of GEPPI Scope

Listed below are the limits/exclusions to the Seller standard Scope of Supply. All piping,
wiring, cables, ducts, etc. connecting to these points is furnished by customer (others)
unless modified by specification agreement.

Equipment System Limits of GEPPI
e All piping, including Fuel Gas, Fuel e Flanged or threaded connection on
Oil, Steam, Cooling Water, Heating Seller baseplate.

Water, Demineralized Water, Lube Oil,
Compressed Air, Instrument Air,
Hydraulic Start Oil

e Inlet Air-to-Filter e Atmosphere (non-standard duct by
others)

e Turbine Package Ventilation/Cooling | e Atmosphere (non-standard duct by

Air others)
e Turbine Exhaust e Exhaust flange on main baseplate
e Instruments on Seller's Baseplate e Terminal box on baseplate

¢ Instrument wiring in Turbine Control e Terminal in Turbine Control Panel

Panel
e High Voltage Connections e Bus bar in Seller Lineside cubicle
¢ Generator Ground Connections ¢ Seller Neutral cubicle
e Electric Motors e Terminal box on individual motor

e Ladders and Platforms for Air Filter e Ladders and Platforms for Inlet Air
Filter maintenance only

e 24V DC Batteries and Chargers for e Battery terminals to baseplate (if
Control System and Fire and Gas supplied loose)
Systems

Exclusions:
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Civil engineering design of any kind
Building and civil works
Site facilities

Support steelworks and hangers for the gas turbine ducting, silencing, and
pipe work

All inlet, exhaust, and ventilation ducting other than included in the scope of
supply

Drains and/or vent piping from the gas turbine package to a remote point
Fuel storage, treatment and forwarding system

Site grounding

Lightning protection

Power system studies

Sensing and metering voltage transformers

Machine power transformers, and associated protection

Grid failure detection equipment

Off loading, transportation and storage

Off skid cabling, and design of off skid cable routing

Balance of plant and energy optimization controls

Anchor bolts, embedments, and grouting (quoted separately)
Distributed plant control

Customer's remote control

Field supervision (quoted separately)

High voltage transformer(s), cables, and associated equipment
Interconnecting piping, conduit, and wiring between equipment modules

Plant utilities, including compressed air supply and off skid piping

56





Battery containment
Lube oil measurement other than that defined in the scope of supply

Additional lube oil breather ducting other than that defined in the scope of
supply

Fuel transfer pump

Off skid fuel block and vent valves

Fuel supply pipework beyond the scope of supply

Generator controls other than that defined in the scope of supply
Load sharing control

Balance of plant controls

Field Performance Testing

Site Labor

Ladders, Stairs, and Platforms for equipment beyond the gas turbine

57





Site Conditions

The following table outlines the criteria conditions at the proposed jobsite for the design

of the equipment:

Location Caleta Cruz, Peru'
Elevation Approx. 120 Feet
Minimum Site Temperature 59F
Maximum Site Temperature 94F
Design Point Ambient Temperature / 89.8 F (32.1 C)
Relative Humidity

60.4% RH
Primary Fuel Source NG

Seismic Design Criteria (CTG Package

IBC 2000, Site Class D, Design Category
F, Category II Facility with 1.25
Importance Factor

Maximum Wind Speed (Wind Load)

150 MPH

Roof Live / Snow Load

60 PSF

Near Field Noise at 3 {t horizontal and 5 ft
vertical, NOTE 1

The below is based upon the placement of
fin fan cooler to be reviewed by GE:

85 DBA ARITHMETIC AVERAGE
SOUND PRESSURE LEVEL (DB REF 20
MICROPASALS, RMS) AT LOCATIONS
AROUND THE PACKAGE (VERTICAL
DISTANCE OF SFT. (1.5M) ABOVE
GRADE AT A HORIZONTAL
DISTANCE OF 3FT (1IM) FROM THE
EXTERIOR PLANE OF EQUIPMENT AS
TESTED IN A FREEFIELD CONDITION
OVER A HARD REFLECTING
GROUND PLANE.

THIS GUARANTEE COINCIDES WITH
THE OPERATING AT BASE-LOAD )

Far Field Noise, NOTE 1

65 dB(A) at 400 ft
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NOTE 1: Far field noise is based on single-unit only operation. Multiple units operating
at the same time will have an impact on both near and far field noise levels.

INSERT GE Fluid Specifications
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Fuel Gases for Combustion in AeroDerivative Gas Turbines MID-TD-0000-1

1 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.

Table 2 identifies the acceptable test methods to be used in determining gas fuel properties.

TABLE 1
FUEL GAS USABLILITY
Fuel Type LHV Wobbe Major Components Operational Applicability
Btu/SCF | Number Comments SAC DLE
(kJ/NM?)
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?) 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/NM?) for starting. Note 8
Restricted transient
operation.
Refinery Gases 1000- 45-60 Methane, Hydrogen, No restrictions.
1300 Carbon monoxide, Hydrogen content Yes See
(39274- Ethylene, Propylene, should be reviewed Note 8
51056 Butylene by GE.

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 fue] control module.





MID-TD-0000-1 Fuel Gases for Combustion in AeroDerivative Gas Turbines

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
LHYV 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)

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)

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)

Wobbe Number, or Modified Wobbe Number Index, is described in 3.2.
Gases with Wobbe Number Index greater than 40 may be applicable for DLE. Contact GE.

Process and refinery gases with <5% hydrogen content and low CO and CO2 content may be acceptable
for DLE application. Contact GE.

NM’® is at 0°C, 101.325kPa (sea level)

TABLE 2
TEST METHODS FOR GASEOUS FUELS
PROPERTY ASTM METHOD
Gas Composition to C6+ D1945 - Standard method for constituents of gases by gas
chromatography
Heating Value D3588 - Procedure for calculating calorific value and
specific gravity of gaseous fuels
Specific Gravity D3588 - Procedure for calculating calorific value and
specific gravity of gaseous fuels
Compressibility Factor D3588 - Procedure for calculating calorific value and
specific gravity of gaseous fuels
Dew Point (see note 1) D1142 - Water vapor content of gaseous fuels by
measurement of dew point temperature
Sulfur D1072 - Test for total sulfur in fuel gases (see note 2)
D3246 - Test for total sulfur in fuel gases
Chemical Composition D2650 - Standard method for chemical composition of gases
by mass spectrography
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
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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 nof 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.

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

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 (90330-
125676 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 (7855-
15709 kJ/NM?). The Hydrogen (H,) content of these fuels is normally above 30% by volume and have H,/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.
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2.2.2 Air Blown Gasification

Gases produced by air blown gasification normally have heating values between 150 and 200 BTU/ SCF (5891-
7855 kJ/NM?) LHV. The Hydrogen (H,) content of these fuels can range from 8% to 20% by volume and have a
H,/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.c. 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 H, and H,C 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 H,
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.
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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°F (52°C) is recommended. It may be possible to go as high as
190°F (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.

3 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:

Modified Wobbe Index =LHV/(SGus x T)'?

This is equivalent to:

Modified Wobbe Index =LHV/[(MW,/28.96) x T] "**

Where:
LHV = Lower Heating Value of the Gas Fuel (Btuw/scf)
SGgas = Specific Gravity of the Gas Fuel relative to Air
MWgas = Molecular Weight of the Gas Fuel
T = Absolute Temperature of the Gas Fuel (Rankine)
28.96 = Molecular Weight of Dry Air
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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 +10% 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°F (101.325 kPa and 15°C)), 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.

4 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:

1. Tar, lamp black, coke

2. Water, salt water

(98]

. Sand, clay
4. Rust

5. Iron sulfide

6. Scrubber oil or liquid
7. Compressor Lube oil
8. Naphthalene

9. Gas Hydrates

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,





Fuel Gases for Combustion in AeroDerivative Gas Turbines MID-TD-0000-1

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 5p 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 liquids 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 used with 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
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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 .
[n 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°C) 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.
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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°F 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.
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Requirements for Water and Steam Purity for
Injection in Aero Derivative Gas Turbines

1.1

1.2

Scope

This document establishes the purity requirements for water for NOx suppression and
SPRINT® injection into gas turbine engines and for Steam for injected into the gas
turbine whether for NOx suppression or power augmentation.

Definitions
For the purpose of this specification, the following definitions shall apply:

NOx Suppression Water - Water introduced into the engine combustor for the purpose of
suppressing the oxides of nitrogen (NOXx) in the engine exhaust gases.

SPRINT® Water — Water introduced into the engine inlet or into the high pressure
compressor inlet for purpose of power enhancement.

Applicable Documents
American Society of Testing and Materials Publications.
ASTM D512 Standard Test Method for Chloride Ion in Water

ASTM D516 Standard Test Method for Sulfate Ion in Water

ASTM D859 Standard Test Method for Silica in Water

ASTM D1066 Standard Practice for Sampling Steam

ASTM D1125 Standard Test Method for Electrical Conductivity and Resistivity of Water
ASTM D3370 Standard Practices for Sampling Water from closed Conduits

ASTM D4191 Standard Test Method for Sodium in Water by Atomic Absorbtion
Spectography

ASTM DA4192 Standard Test Method for Potassium in Water by Atomic Absorbtion
Spectography

ASTM D5907 Standard Test Method for Filterable and Non-Filterable Matter in Water
ASTM D5464 Standard Test Method for pH of Water with Low Conductivity
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2.2

3.2

GE Energy

Environmental Protection Agency (EPA) Test Methods

EPA 160.3
EPA 150.1
EPA 120.1
EPA 200.7
EPA 325.3
EPA 375.4

Residue, Non-Filterable and Total Suspended Solids
pH Electrometric

Conductance, Specific Conductance at 25°C

Metals & Trace Elements

Chloride, Titrimetric Mercuric Nitrate

Sulfate, Turbidimetric

Water Requirements
Water Sampling Requirements

The sampling shall be in accordance with ASTM D3370. A minimum of one (1) gallon or
four (4) liters shall be supplied.

Water Purity Requirements

The water shall meet the following requirements when tested in accordance with the
designated test method:

Limit Test Method
Total Suspended Solids and Total 5 ASTM D5907 or
Dissolved Solids, mg/L, max EPA 160.3

PH 6.0-80 EPA 150.1
L : ASTM D1125 or
Conductivity, uS/cm at 25°C <1.0 EPA 120.1
ASTM D4191 and
Sodium + potassium, ppm, max See 3.3 D4192 or
EPA 200.7
- . ASTM D859 or
Silica (SiO,), mg/L, max. 0.1 EPA 200.7
: ASTM D512 or
Chlorides, mg/L, max 0.5 EPA 325.3

Sulfates, mg/L, max 0.5 EPA 375.4

ASTM D5464 or

ASTM D516 or
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3.3 Sodium & Potassium Limits in Water or Steam

The maximum amount of NA + K allowed in the water or steam injected into the engine
depends upon the total NA + K contamination from all sources; i.e., from the fuel, air,
water and steam. The maximum Na + K allowed is determined from the equation:

(ppmFuel) + (ppmAir)*A/F + (ppmWater)*W/F + (ppmSteam)*S/F = 0.2 ppm

Where:

ppmFuel = Parts per million Na + K in fuel
ppmAir = Parts per million Na + K in Air
ppmWater = Parts per million Na + K in water
ppmSteam =  Parts per million Na + K in steam
A/F = Air/Fuel Ratio (Wt. Basis)

W/F = Water/Fuel Ratio (Wt. Basis)

S/F = Steam/Fuel Ratio (Wt. Basis)

3.4 Water Filtration Requirements
The water shall contain no particles larger than 20 microns absolute.
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4.0 Steam Requirements

4.1  Steam Purity

The Steam shall meet the following requirements when tested in accordance with the
designated test method:

° Sodium + Potassium (Na +K) — See paragraph 3.3

° Total Conductivity (Cation + Anion)

Normal: <1.5 uS/cm (95% of operation time)
Abnormal:  <2.0 uS/cm (5% of operating time)

) Total Solids

The maximum total solids depends on the steam/fuel weight ratios at which the gas
turbine is to operate in the specific application. The value is determined form the
following figure. Contaminant size shall not exceed 250 microns. With the exception of
silica, there is no differentiation between types of solids as long as other limitations of
this section are met. Silica in the steam is limited to 20 ppb.
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4.2 Steam Sampling
Steam samples should be taken in accordance with ASTM D1066.
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Compressor Cleaning Water Purity
Specification for GE Aircraft Derivative Gas Turbines in
Industrial Applications

1.1 Scope

This specification establishes the
requirements for purified water for use in
cleaning the compressor of gas turbine
engines where the intent is to restore
performance by removing the build up of
deposits on compressor components. The
water quality defined in this specification
applies to water used in both on-line
compressor  cleaning and  crank—soak
compressor cleaning.

1.2 Definitions

For the purpose of this specification, the
following definitions shall apply:

On-line Compressor Cleaning - A
method of removing the build up of
deposits on compressor components
while the engine is operating. On—
line cleaning as accomplished by
spraying cleaning solution into the
inlet of the engine while the engine is
operating.

Crank-Soak Compressor Cleaning
- A method of removing the buildup
of  deposits on compressor
components while the engine is
motored by the starter. Crank—soak
cleaning is accomplished by spraying
cleaning solution into the inlet of the
engine while the engine is operating
unfired at crank speed.

Liquid Detergent - A concentrated
solution of water soluble surface
active agents and emulsifiable
solvents.

Cleaning Solution - A solution of
emulsion of liquid detergent and

water or a water and antifreeze
mixture for direct engine application.
The recommended dilution of liquid
detergent and water shall be
specified by the liquid detergent
manufacturer.

2. Applicable Documents

2.1 Issue of Documents

The following documents shall form a part
of this specification to the extent specified
herein. Unless a specific issue is specified,
the latest revision shall apply.

2.1.1 American Society of Testing
and Materials

Available from American Society for
Testing and Materials, 1916 Race Street,
Philadelphia, PA 19103.

ASTM D1192 Equipment for Sampling and
Steam

ASTM D1293 Tests for pH of Water
ASTM D4191 Tests for Sodium in Water

by  atomic  Absorbtion
Spectography

ASTM D4192 Tests for Potassium in Water
by  Atomic  Absorbtion
Spectography

ASTM D5907 Tests for Filterable and Non-
Filterable Matter in Water

ASTM D3370 Practices for  Sampling
Water
3. Requirements

3.1 Sampling Requirements

The sampling shall be in accordance with
ASTM DI1192 and ASTM D3370. A
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minimum sample of one (1) gallon or four
(4) liters shall be supplied.

3.2 Chemical Requirements

The water shall meet the following
requirements when tested in accordance with
the designated test method.

GE Marine & Industrial Engines

3.3 Filtration Requirements

The water shall contain no particles larger
than 100 microns absolute.

Limit Test Method

Total matter, ppm, max 100 ASTM D5907
pH 6.5-8.5 ASTM D1293
Sodium + potassium, ppm,max 25 ASTM D4191 &
ASTM D4192
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Liquid Detergent for Compressor Cleaning
for GE Aircraft Derivative Gas Turbines

This specification establishes the requirements for liquid detergent products used to prepare cleaning
solutions for cleaning the compressors of gas turbine engines, where the intent is to restore performance
by removing the build—up of deposits on compressor components. Such deposits include salt, soils or oils
that may be ingested from the atmosphere.

The cleaning process shall be carried out by spraying the cleaning solution into the bellmouth of the
engine while the engine is running at power (on-line cleaning) or while the engine is being cranked
(crank soak cleaning).

For the purposes of this specification, the following definitions shall apply:

Liquid Detergent - A concentrated solution of water soluble surface active agents and emulsifiable
solvents.

Cleaning Solution - A solution or emulsion of liquid detergent in water or a water and antifreeze mixture
for direct engine application. The recommended dilution of liquid detergent and water shall be
determined by the liquid detergent manufacturer.

1. Applicable Documents

The following documents shall form a part of this specification to the extent specified herein. Unless a
specific issue is specified, the latest revision shall apply.

ASTM D88  Standard Test Method For Saybolt Viscosity

ARP 1795 Stress—-Corrosion of Titanium Alloys, Effect of Cleaning Agents on Aircraft Engine
Materials

AMS 1424 Deicing/Anti-icing Fluid, Aircraft (Newtonian-SAE Type 1)

2, Detergent Properties

21 Composition
The chemical composition of the detergent is not limited, other than as specified herein.

2.2 Biodegradability

Use of the liquid detergent/cleaning solution shall conform to local regulations for water pollution. Use
of biodegradable ingredients is recommended.

2.3 Toxicity
Use of the liquid detergent/cleaning solution shall conform to local regulations for industrial hygiene and
air pollution. Use of nontoxic ingredients is recommended.

2.4 Health and Safety Information

The liquid detergent manufacturer shall make available health and safety information for the liquid
detergent as required by applicable local, state and federal regulations.

2.5 Solids
The liquid detergent shall contain no particles larger than 20 micron.
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2.6 Physical and Chemical Properties
The liquid detergent shall meet the test requirements.

3. Test Requirements

3.1 Liquid Detergent

3.1.1 Residue or Ash Content

Residue or ash content shall not exceed 0.01 percent when tested in accordance with paragraph 4.1.

3.1.2 Low Temperature Stability

The liquid detergent shall show no evidence of separation of component parts when maintained at 40°F +
3 (5°C + 2). It is highly desirable although not mandatory that the fluid shall remain liquid below 32°F
(0°C).

313 Cold Weather Solution Compatibility

The liquid detergent shall show no separation, layering or precipitation when mixed to the liquid
detergent manufacturer’s recommended dilution in one or more of the following antifreeze solutions after
2 hours at 10°F + 3 (-12°C £ 2):

* Isopropyl Alcohol

*  Monopropylene glycol (PG)

* Acetone

See paragraph 6.1 for more information regarding liquid detergent and antifreeze mixtures.
3.1.4 Hard Water Compatibility

The liquid detergent shall show no separation or layering when mixed with synthetic hard water prepared
in accordance with paragraph 4.2.

3.1.56 Acid and Alkali Acceptance

The liquid detergent shall show no separation, layering or precipitation when tested in acidic or alkali
media in accordance with paragraph 4.3.

3.1.6 Salt Water Tolerance

The liquid detergent shall show no separation or gelling when mixed with 3.5 percent salt water in
accordance with paragraph 4.4.

3.1.7 \Viscosity

The liquid detergent shall have a viscosity of 50 to 200 SUS at 77°F (25°C) when tested in accordance
with ASTM D88.

3.1.8 pH
The pH of the liquid detergent as received shall be from 6.5 to 8.5 when measured with a suitable pH
meter employing a glass electrode.

3.2 Cleaning Solution

3.2.1 Corrosive Elements

Maximum levels of elements in the cleaning solution which may promote various types of corrosion,
shall be no greater than as shown in Table 1, when analyzed by methods in paragraph 4.5.
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Table 1. Maximum Corrosives Limit

Total alkali metals (sodium + 25 ppm max.
potassium + lithium, etc.)

Magnesium + calcium 5 ppm max.
Vanadium 0.1 ppm max.
Lead 0.1 ppm max.
Tin + Copper 10 ppm max.
Sulfur 50 ppm max.
Chlorine 40 ppm max.

3.2.2 pH

The pH of the cleaning solution shall be from 6.5 to 8.5 when measured with a suitable pH meter
employing a glass electrode.

4, Test Methods

4.1 Residue or Ash Content

Weigh 10 + 0.1 gram sample of liquid detergent in a weighed 30 ml porcelain crucible. Heat gently to
volatilize any water or solvents. (Crucible may be placed in air oven at 105°C + 2 for 24 hours, followed
by 240°C + 2 for 24 hours to insure all volatile matter is evaporated.) Finally, ignite contents over
Bunsen Burner, first at low temperature under good oxidizing conditions until all ignitable material is
consumed, then place a crucible in a muffle furnace at 1040 to 1100°C for 2 hours. Cool in desiccator,
and weigh.

Percent residue or ash = (100 x A)/W

Where: A = grams of residue
W = grams of sample

4.2 Hard Water Compatibility

421 Preparation of Synthetic Hard Water

A hard water solution is prepared by dissolving the following in one liter of just boiled and cooled
distilled water:

a. 0.20+0.005 gram Calcium Acetate, reagent grade Ca(C2H302)2 o H20

b. 0.15+0.005 gram Magnesium Sulfate, reagent grade MgSQ4 ¢ 7 H20

4.2.2 Hard Water Test

5 ml of liquid detergent shall be added to a clean 50 ml cylinder. 45 ml of synthetic hard water shall be
added and mixed well. The solution shall be examined for compatibility after 16 hours at 77°F + 5 (25°C
+3).

4.3 Acid and Alkali Acceptance

The liquid detergent shall be mixed with distilled water in accordance with the liquid detergent
manufacturer’s recommended dilution. To 50 ml of the solution, add 1 ml of 75 percent phosphoric acid.
To another 50 ml of the solution, add 5 ml of 75 percent phosphoric acid. To another 50 ml of the
solution, add 1 ml of 50 percent potassium hydroxide. Let all three mixtures stand for one hour at 77°F +
5 (25°C +£ 3), and then examine for acid or alkali acceptance.
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4.4 Salt Water Tolerance

Prepare a 3.5 percent by weight solution of sodium chloride in distilled water. Add 15 ml of salt solution
to 35 ml of liquid detergent and let stand for 1 hour at 77°F + 5 (25°C =+ 3). Examine for salt water
tolerance.

4.5 Elemental Content
Elemental content shall be determined using the following methods:

Element Method
Sulfur, Phosphorous Inductivity Coupled Plasma Spectroscopy -
Atomic Emission Spectroscopy (ICP-AES)
Chlorine Microcoulometric filtration
Sodium, Potassium Atomic Absorption (AA)
Other metals ICP-AES or AA
5. Material Compatibility

5.1 Compatibility with Engine Materials

Use of the detergent gas turbine cleaner shall not have adverse effects on engine system materials such as
titanium stress corrosion, hot corrosion of turbine components or damage to lubrication system
components.

5.2 Titanium Stress Corrosion

A titanium stress corrosion test in accordance with ARP 1795 or equivalent may be run on the liquid
detergent at the discretion of GE.

6.1 Cold Weather Usage

In cold weather, liquid detergent must be added to antifreeze mixture rather than to water alone. At
present, the only acceptable antifreeze solutions are:

* Isopropyl Alcohol

*  Monopropylene glycol (PG)

* Acetone

Monopropylene glycol (PG) must be per AMS 1424 and may be used down to 20°F (-7°C)

Antifreeze mixtures are shown in Table 2. The liquid detergent manufacturer must specify which, if any,
of the antifreezes specified above is not compatible with the liquid detergent.

The use of non-isopropyl alcohol, ethylene glycol or additives containing chlorine, sodium or potassium
are not permitted since they may attack the titanium and other metals in the gas turbine.

It is extremely important that the liquid detergent and antifreeze solution be a homogeneous mixture
when sprayed into the bellmouth of the gas turbine. If after 2 hours the liquid detergent and antifreeze
solution separates, (see paragraph 3.1.3) agitation of the mixture in the wash water tank is permissible.
However, the liquid detergent manufacturer shall specify that agitation is required.
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Table 2. Water Wash Antifreeze Mixtures.
Compressor Washing Antifreeze Mixtures
Monopropylene H20 A H20 Isopropyl
; : op (0 cetone H20

Outside Air Temp, °F ("C) glyot/io\I,g:G) % Vol % Vol % Vol AO}::?II;TI % Vol
+20 to +50 (-7 to 10) 21 79 25 75 22 78
+10 to +20 (-12 to -7) N/A N/A 40 60 34 66
Oto+10 (-18t0-12) N/A N/A 53 47 47 53
-10to 0 (-23 to —18) N/A N/A 63 37 72 28
-20t0 -10 (-29 to -23) N/A N/A 69 31 88 12
-30 to —20 (-34 to —29) N/A N/A 75 25 97 3

Compressor Rinsing Antifreeze Mixtures
Monopropylene H20 Acetone H20 Isopropyl H20
. . o (]

Outside Air Temp, °F ("C) gly‘;o\llge) % Vol % Vol % Vol A;}::?/I;?I % Vol
+20 to +50 (-7 to 10) 14 86 20 80 18 82
+101t0 +20 (-12to-7) N/A N/A 33 67 27 73
Oto+10 (-18t0-12) N/A N/A 43 57 39 61
-10to 0 (-23 10 -18) N/A N/A 50 50 58 42
-20to -10 (-29 to -23) N/A N/A 55 45 70 30
-30to -20 (-34 to -29) N/A N/A 60 40 77 23
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Lubricating Oil Specification for GE
Aircraft Derivative Gas Turbines

This document provides the requirements and application guidelines for selection of lubricating
oils which can be satisfactorily utilized in GE Marine and Industrial Aeroderivative
Apbplications. It is recommended that the lubricating oil selected be reviewed with GE prior to its
use.

1.0  Oil Specifications

Oils conforming to the US Department of Defense (DoD) Specifications shown in paragraph 2.1
are acceptable for use in GE Aircraft Derivative gas turbines, provided they are listed on the
Qualified Product List (QPL) for the specific Specification.

1.1 Commercial Specifications

Commercially available synthetic based lubricating oils, per the Supplier’s Specification, are
acceptable for use in GE Aircraft Derivative gas turbines, provided they are listed in Section 4 of
this document. Such oils largely conform to the primary requirements of the oils in Section 1.0,
but certain variations have been approved. Such oils have been qualified by the Supplier to meet
the requirements of this document.

2.0 Applicable Documents

The following documents shall form a part of this document to the extent specified herein.
Unless a particular issue is specified, the latest revision shall apply.

2.1 US DoD Specifications
MIL-PRF-23699 Lubricating Oil, Aircraft Turbine Engines, Synthetic Base, Class STD

MIL-L-7808 Lubricating Oil, Aircraft Turbine Engines, Synthetic Base, Type 1

2.2  American Society of Testing and Materials.

The following documents are available from American Society for Testing and Materials,
Customer Service, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959:

ASTM D2532 Low Temperature Viscosity
ASTM D97  Pour Point
ASTM D445 Kinetic Viscosity
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3.0 Requirements

The lubricating oil shall conform to the requirements of MIL- PRF -23699, however, exceptions
to the following requirements will be considered:

* Low temperature Viscosity when tested per ASTM D2532.

* Pour Point when tested per ASTM D97.

* Viscosity at 40°C and 100°C when tested per ASTM D445

* Base Stock Composition

The specific variations to MIL-PRF-23699 shall be provided by the oil supplier, along with
performance difference impacts, for review by GE.

3.1 Material Compatibility

The lubricating oil shall be compatible with the same elastomer seal and metallic materials as the
MIL-PRF-23699 compliant lubricating oils are.

The lubricating oil shall be mixable with MIL-PRF-23699 or MIL-L-7808 compliant oil in a
ratio of up to 5% of either oil, without adversely affecting the property integrity of the majority,
or operating, oil. Mixing of oils is not intended, but will result due to engine location changes.

4.0 AQualification

Lubricating oil shall be considered qualified and acceptable for use in GE Aircraft Derivative gas
turbines demonstrating conformance to the requirements and after being listed in paragraph 4.4.
The qualification program shall be carried out by the oil supplier in conjunction with a
sponsoring gas turbine owner/operator. GE’s participation will be limited to technical
consultation, review and final approval only.

41 Performance Tests

The oil supplier shall conduct tests in accordance with the requirements of MIL-PRF-23699 and
compare the results with the requirements stated therein. All results, and specifically the
variations to MIL-PRF-23699 requirements, shall be reviewed with GE prior to initiation of
Service Evaluation Testing. Specifically, the material presented for review shall include, as
minimum, the following:

*  Physical/Chemical Properties and variations to MIL-PRF-23699
* Expected impact to operating systems due to Property variations
* Material Compatibility Lists & Test results

* Oil Coking Test Results
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4.2 Service Evaluation Tests

The oil shall undergo service evaluation testing in a LM Series gas turbine application(s). The
sponsoring operator will accept total responsibility for all results related to operating with the
candidate lubricating oil. The service evaluation engine shall have a known hardware condition
baseline, based on depot inspection or new delivery, immediately prior to the service evaluation
test.

Service evaluation testing shall be conducted on a minimum of three LM series gas turbines,
each accumulating at least 8,000 operating hours, at a baseload operating site, prior to
inspection. During operation, periodic oil samples shall be tested and trended for physical and
chemical property changes. Inspection shall be performed at an authorized depot, and shall be in
accordance with the applicable repair manual.

Inspection shall be focused on the oil wetted parts, including the bearings, gears, elastomer seals,
sump oil seals, actuators, and lube/hydraulic pumps. GE will be permitted to witness any of the
inspections, at the discretion of GE.

4.3 Qualification Report
The oil supplier, and/or operator, shall prepare and submit a Final Qualification Report to GE.
The report shall include, as a minimum, the following:

* Oil Brand Description including the complete formulation

* Certified physical, chemical and performance test results

* Material Safety Data Sheets

¢ Service evaluation test history including all significant operational and maintenance events
 Service evaluation oil sample trending results

* Final depot engine inspection results

Upon final review and approval of the Final Qualification Report by GE, the candidate oil will
be included on the approved oils list.

Formulation changes affecting any approved performance characteristics must be reviewed with
GE for impact on qualification results.

4.4 Approved Lubricating Oils

In addition to the oils listed on QPL-23699 (Class STD) and QPL-7808, (Qualified Products
List), the following lubricating oils are approved for use in GE Aero Derivative gas turbines and
gas generators:

1. None at this time.
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Schedule of Options

This schedule of options is designed to describe only those options that have either been quoted
separately to the Buyer or have not yet been elected by the Buyer as of the Effective Date of this
Contract. The Buyer shall have the right to select the below options in accordance with the
provisions set forth below. If elected, the Parties shall execute a Change Order and the price for
these options shall be added to the Contract Price set forth in Article 3 of the Contract.

Proposal Description Addition to Deadline for Exercise
Reference Contract Price Of Option
US Dollars
Lineside Cubicle Top Bus Duct Entry $0 On or before either the
Entry Order Definition Meeting or
October 15, 2008
Lineside Cubicle Top Cable Entry $0 On or before either the
Entry Order Definition Meeting or
October 15, 2008
Attachment 1 Optional Gas Turbine $18,082,000 On or before January 31,
Generator Set 2009
Section 14.1 6-month Passive $90,000 / Unit On or before either the
Warranty Extension Order Definition Meeting or

October 15, 2008

Optional Lineside Cubicle Entry Configuration
Top Bus Duct Entry

The standard lineside cubicle is configured for bottom cable entry. With this option, the lineside
cubicle is configured for top bus duct entry.

Top Cable Entry

The standard lineside cubicle is configured for bottom cable entry. With this option, the lineside
cubicle is configured for top cable entry.

Optional Gas Turbine Generator Set

The Buyer shall have a one-time option to purchase One (1) additional Unit at the pricing
provided for in the above table. This option, if executed in accordance with these provisions, is
subject to prior sale. The Buyer may elect to exercise this option at the Buyer’s sole discretion,
provided that the Buyer executes a Change Order on or before January 31, 2009. The purchase
of an additional Unit pursuant to the exercise of such option will be subject to the terms and
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conditions of this Contract, except as otherwise provided herein, and shall be done in accordance
with the Change Order provisions of this Contract. The Scheduled Delivery Date for the
optional Unit will be within the timeframe of July 1, 2010 and September 30, 2010 and will be at
Seller’s discretion. Provided that the Scheduled Delivery Date for the optional Unit is set no
later than September 30, 2010, then the Contract Price of such Unit will be as set forth above.

6-Month Passive Warranty Extension

Seller has an option to extend the 30-month duration in Section 14.1 (iii) to 36-months by
executing a Change Order in accordance with the provisions of this Contract for the price in the
above table.
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Waiver of Lien

The undersigned, GE Packaged Power, Inc. (Seller), for and in consideration of payments for
work performed and materials furnished to (Buyer), pursuant to the
Contract between the Seller and the Buyer dated , hereby waives and releases
any and all liens and claims or right to liens on the assets of the Buyer, including, but not limited
to the work performed and the materials furnished pursuant to the Contract, provided that Buyer
remits payment for the following outstanding invoices:

All bills or accounts for labor, material and services furnished in performance with the Contract
will be paid by Seller to its Suppliers in accordance with the contractual terms of the agreements
between the relevant Suppliers and Seller and Seller shall indemnify Buyer against any such
failure of Seller to pay its debts to Suppliers when due.

Dated this day of 200 .

Seller

(GE Packaged Power, Inc.)

(Signature of Officer)

(Printed Name Of Officer)
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Unit Number Equipment Description Scheduled Delivery Date

Unit #1 LM6000 Gas Turbine 18 September 2009
Generator (GTG) Package

Unit #2 LM6000 Gas Turbine 23 October 2009
Generator (GTG) Package

Unit #3 LM6000 Gas Turbine 27 November 2009

Generator (GTG) Package
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SPECIFICATION FOR GAS TURBINE GENERATOR PERFORMANCE TEST
MEASUREMENT (SGTGPTM) - LM6000PD SPRINT

l. INTRODUCTION

An Owner's acceptance of a gas turbine power generation facility is usually preceded by proof
of compliance with specific performance requirements for the gas turbine generator set(s). GE
Energy provided a performance guarantee of Gross Power Qutput and Gross Heat Rate that is
passed through to the Owner.

If the Customer plans to use the results of the field test as a basis to determine the fulfillment
of contractual requirements, a manufacturer’s representative will provide the following field
services:
e Supervise collection of data by owners, operators, engineers or other qualified
parties for the gas turbine generator set.
e Validate calibration of pertinent instruments.
* Reduce the recorded data in accordance with the manufacturing site performance
data correction procedure.
e [ssue a field performance test report.

Il. SCOPE AND PURPOSE

The primary purpose of this test shall be to demonstrate the guaranteed generator electrical
output and heat rate for GE Aeroderivative Gas Turbine Generator (GTG). The guarantee power
level will be achieved without exceeding specified engine control limits: High-pressure rotor
speed, high-pressure compressor discharge pressure and temperature, and low-pressure
turbine inlet temperature. In addition the guarantee power and heat rate will be achieved
while ensuring that the GTG is not running with any vibration alarms present.

Other tests, such as emissions and noise, are typically identified by the permitting regulatory
agency and, therefore, not covered in this document.

The scopes of responsibilities, for all parties involved in the performance test, are as follows:

® One GE ENERGY Test Engineer who is responsible for supervising all aspects of the test.

* GE ENERGY and Customer representatives will be responsible for recording the data that
is being collected.

o The GE ENERGY test engineer performs the computations of the test results.

e Personnel are to be provided by Customer to assist in logging manual data or collecting
fuel samples.

® One operator representing the Customer will be responsible for operating the unit. The
operator maybe assisted by GE ENERGY Controls Technician.

e A compressor cleaning crew will be utilized for an offline compressor water wash. This
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procedure is to be conducted no more than three days prior to the performance test.
In addition to the above, CUSTOMER, independent engineers, and GE ENERGY may have
observers on the site during the test.

[ll.  TEST PROCEDURE

GE Energy testing procedures are in general compliance with ASME PTC 22-1997. Comments to
ASME PTC 22-1997 are available for review.

A.

Test Setup

The customer will make every effort to insure the test takes place before 200 fired
hours have elapsed on each gas turbine engine. Furthermore, the GTG must operate at
steady base load and in new and clean condition for 24 cumulative hours prior to
commencing the test. GE Energy representatives shall determine, in their sole
discretion, whether the GTG meets these criteria.

If more than 200 fired hours have elapsed before the test, GE Energy shall have the right
to inspect the turbine to determine the condition of the unit. If, at GE Energy’s sole
discretion, the subject unit is not in new and clean condition, appropriate action shall be
taken to put the unit in new and clean condition. After 200 fired hours, degradation
factors, for gross power and gross heat rate, may be applied.

Preparation

An off-line water wash is to be conducted on the unit, no more than 3-days prior to the
scheduled performance test of initial unit.

Test instruments used for determinations shall be calibrated in accordance to the
National Institute of Standards and Technology. GE Energy will provide calibration
certificates for instruments brought to site for the performance test. GE Energy on
package instrumentation providing signals to the unit’s Turbine Control Panel will be
checked and properly adjusted prior to testing. NOTE: Additional details of the
instrument requirements are provided in Table 1 —Accuracy of Required Instruments at
the end of this document.

Conduct of the Test

Definition of Test Boundary

The test boundary establishes the equipment to be included in the test. All input and
output energy streams must be determined with reference to the point at which they
cross the test boundary.

The test boundary for this test includes the Gas Turbine Generator and Control Limits.

AE.0090.0002
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2. Determination of GTG Steady State Condition

Test data will be recorded only when the GTG is operating at a steady state base load
condition as defined by the following parameters:
e Compressor Inlet Temperature, T2 +4.0°F

e Barometric Pressure +0.5%
e Power Qutput +2.0%
3. Test Duration and Number of Data Sets
One test point will be conducted over a (50) fifty-minute period. A test point is defined
as six complete sets of instrument readings recorded at (10) ten-minute intervals.
4. Data Collection Methodology
Data collection methodology will be as follows:
® One GE ENERGY Test Engineer who is responsible for supervising all aspects of
the test.
® GE ENERGY and Customer representatives will be responsible for recording the
data that is being collected.
® Personnel are to be provided by Customer to assist in logging manual data or
collecting fuel samples.
* One operator, representing Customer, will be responsible for operating the unit.
The operator maybe assisted by GE ENERGY Controls Technician
® Manually collected data: Designated personnel provided by both GE ENERGY
and Customer will collect all test data manually.
e Automated data collection: Aside from printed HMI screens, there is no other
automated data collection associated with this test.
e Data sampling frequency: A complete data set will be collected once every ten
(10) minutes.
The Customer and GE Energy representative will sign all data sheets at the completion
of the test. The Customer will be provided with copies of all data sheets. GE Energy will
retain the originals for use in preparing the official test report.
5. Gas Fuel Analysis and Sampling
The owner will arrange for sampling and analysis of fuel. Analysis of fuel shall give
composition of the natural gas in mole %, HHV, LHV (per ASTM D-1945), and specific
gravity (per ASTM D-3588). See Appendix IV for analysis methods.
Three (3) fuel samples are to be collected during the performance test. First sample at
the beginning of the test, second sample approximately 25 minutes into the test, and
the third sample at the conclusion of the test. Sample bottles are to be marked with the
time, data, unit/sample number, and fuel temperature at time of test.
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Two (2) of the three (3) samples are to be sealed, labeled and sent off for analysis by GE
Energy. The third sample is to be held at the site until such time as the results of the
analyzed samples are reviewed and deemed acceptable by GE Energy and Customer.

IV.  INSTRUMENTS REQUIRED

Table 1 gives a general list of the test equipment, recommended accuracies, and parties
responsible for supplying such equipment to conduct the performance test. GE will also provide
the following equipment to supplement any equipment not supplied by the customer: power
meter, barometer, psychrometer, inlet plenum manometer, and exhaust duct manometer.

A.

Generator Power Output

Generator output shall be measured by a precision 3-phase wattmeter.

GE Energy furnished current transformers are certified to +0.3% accuracy. A total kW
monitoring system uncertainty of £0.5% is attainable with this calibrated system.

Fuel Heat Input - Gaseous Fuels

The GTG package does not include a fuel meter. Fuel flow is measured via flow
metering valves. The accuracy of the flow metering valves will not meet the required
specification for performance test fuel measurement. Therefore the owner will need to
provide a fuel-measuring device, which will have an accuracy of +0.8% or better.

Pressure at the fuel gas meter is to be measured with a pressure transducer having
+0.25% accuracy. Temperature at the fuel gas meter is to be measured an accuracy of
+1°F. Flow is to be converted from Actual line conditions to Standard conditions.
Compressibility of the fuel will be determined using the performance test fuel analysis.

Engine Inlet Air Conditions

Ambient Dry, and Wet Bulb are to be measured with a psychrometer shielded from
direct sunlight. Relative Humidity is to be determined using a psychometric chart.

Compressor Inlet Temperature (T2) will be measured using the two RTDs located at the
inlet of the compressor. Expected uncertainty relative to true mean engine inlet
temperature is £1.0 F.

Barometric pressure at the test site shall be measured with a barometer accurate to
+0.01 inches of mercury.

The engine inlet air relative humidity will be equivalent to the ambient relative
humidity. If the inlet air to the unit is evaporative cooled, the engine inlet humidity shall
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then be determined using the ambient dry and wet bulb temperatures, the compressor
inlet temperature and a psychometric chart. A total accuracy of £0.001-inlet water/air
ratio is expected.

Engine inlet pressure loss shall be measured with a slack tube manometer with one line
installed on the calibration valve of the PO pressure transmitter and the other open to
atmosphere. A total accuracy of £0.25 inches of water is assumed. Alternately, inlet
pressure loss may be calculated by taking the difference of barometric pressure and the
PO value.

D. Engine Exhaust Static Pressure

For exhaust loss measurement a slack tube manometer will be utilized if a connection
port is made available. The customer is responsible for supplying a 4” test port
connection for exhaust loss measurement. GE does not provide test ports between the
turbine exhaust and exhaust stack, SCR, or boiler.

Engine exhaust static pressure shall be measured at the discharge of the engine exhaust
collector upstream of any heat recovery, catalytic converter or sound attenuation
equipment. A total accuracy of £0.25 inches of water is assumed

Typically the measurements taken between the exhaust duct and stack will fluctuate
greatly due to the short length of duct and turbulent flow. Due to the fluctuating
reading, an accurate exhaust loss reading may not be achievable. Should this be the
case, the design value for exhaust loss will be used.

V. ENGINE LIMIT ASSESSMENT

The following Unit Control Limit Parameters are to be recorded during the performance test for
engine limit assessment:

e High Pressure Rotor speed, XN25

e Compressor Discharge Pressure, PS3

e Compressor Discharge Temperature, T3

® Low Pressure Turbine Inlet Temperature, T48

VIi.  TEST EXECUTION

The GE ENERGY Performance Engineer has the overall responsibility for starting and stopping
test, for directing plant operation and the test personnel, and for all other aspects of the test
execution. However, the test director may not deviate from the test plan without prior mutual
agreement by all parties to the test.

A. Unit Operating Conditions
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1. Permissible Mode of Unit Control:
All Unit components will be operating within the respective manufacturer’s specified
continuous operating limits at base load. Test data will be recorded only when GTG
is at base load and at a control limit (T3, PS3, and/or T48), and all test
instrumentation are functioning satisfactory and in steady state condition for at
lease 30 minutes prior to testing. Please Note: If unit is in XNSD control, MW Limit
Control, and/or Maximum or Minimum Fuel Control, then the performance test will
not be conducted.

2. Operating Status of GTG Package Auxiliary Loads:
The test should be conducted with normal auxiliary package service loads in
operation. All GTG Package Auxiliary and BOP equipment loads are to be excluded
from the test.

3. Emissions:
Combustion Mapping must be completed prior to the performance test to insure the
GTG meets the guarantee emission requirements. The performance test will not be
conducted if emissions are in excess of the guaranteed limits.

B. Permissible Variable Deviations During Test Runs

1. Typical Performance Test Restart Situation:
Any deviation outside of the following limits will require at restart of the
performance test from that point forward until a complete 50-minute test has been
completed and the permissible variable deviations are with in the limits listed.

e Compressor Inlet Temperature +4.0°F
e Barometric Pressure +0.5%
e Power Output 1+2.0%

2. Typical Performance Test Abort Situation:

® SPRINT must be online for the performance test, if SPRINT flow goes offline
during the performance test, then the test will be aborted.

e The unit must be at base load with all systems operating (Inlet Heater if required,
Inlet Chiller if applicable, gas compressors if required, etc...). If any of these
systems go offline during the performance test, the test will be aborted.

e If the unit trips offline for any reason, then the test will be aborted.

¢ Unit goes into Maximum or Minimum Fuel Control.

The performance test will be restarted as soon as the problem leading up to the abort
situation is rectified.

VII.  EVALUATION OF TEST RESULTS
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GE Energy

The Gas Turbine Generators are designed and guaranteed to produce a certain output with a
certain heat rate for a given set of ambient and operating conditions. As the ambient conditions
deviate from the design values, the actual performance of the GTG changes. The ambient
conditions at the time of testing are likely to be different from the values stated in the basis of
guarantee. To account for these deviations from design ambient conditions, site-specific
correction will be applied to the raw data to derive equivalent design condition results.

A.  Methodology for Data Reduction
Procedure to be used in the calculation of corrected results:
Where,
Gross Corrected Power = Measured Power at GT Generator Terminals Corrected for
the Parameters Listed Appendix Il, Section A
Gross Corrected Heat Rate = Calculated Heat Rate Corrected for the Parameters Listed
Appendix Il, Section A
B.  Method and criteria for evaluation of test results with regard to guaranteed

performance
GE ENERGY will evaluate test data once test fuel analyses are received. Test data
correction is performed in accordance with this document along with site specific
correction curves.
When compliance decisions are required based on the test, the parties involved must
recognize the total tolerance due to measurement uncertainties associated with each
particular test result.
Each measured test parameter's tolerance is defined as twice the estimated standard
deviation (2 sigma). The uncertainty in the compliance parameter resulting from this
tolerance is calculated for each measured test parameter. These uncertainties are then
combined by root-sum-square analysis to obtain the total uncertainty for that
compliance parameter. Table 2 illustrates typical uncertainty calculations. The unit will
be considered acceptable when the corrected test results are equal or better than the
guaranteed value with allowance for test uncertainty.
A full test report will be issued to the customer two weeks after the fuel analysis has
been received.
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g GE Energy

Table 1: Accuracy of Required Instruments

_Instruments Customer GE ENERGY Recommended

Dry Engine Operation

Recording wattmeter X 10.5%
Potential transformers X +0.3%
Current transformers X 10.3%

GT thermocouple system X +3.0°F
Primary fuel gas meter X 0.8 %
Fuel gas sampling device X Lab

Fuel gas pressure sensor X 10.25%
Fuel gas temperature sensor X +1.0°F
Engine inlet temperature (2) X +1.°F
Ambient air thermocouples X +1.°F
Barometer X +0.015in Hg.
Ambient air psychrometer X +1.°F
Inlet plenum manometer X +0.25in. H20
Exhaust duct manometers X +0.25in. H20
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g GE Energy

Table 2: Instrument Uncertainty

VARIABLE UNITS UNC Ni RSC Fi2 RSS
POWER AT TEST
CONDITIONS
WATT-HOUR METER % 05 1 1 0.2500
PTs % 03 3 1 0.0300
CTs % 03 3 1 0.0300
MEASURED POWER UNC 03100 | 0.5568
ICORRECTED POWER
IMEASURED POWER 0.3100
COMP INLET TEMP °F 1 2 0303 | 0.0459
BAROMETER PSIA 0.007 1 0.043 | 0.0000
INLET LOSS inH20 0.25 1 0.086 | 0.0005
EXHAUST LOSS inH20 0.25 1 0.025 | 0.0000
SPEC. HUMIDITY Ib/Ib 0.001 1 0.092 | 0.0000
CONTROL TEMP °F 2.00 8 0237 | 0.0281
CORRECTED POWER UNC 0.3845 | 0.6201
HEAT RATE (GAS FUEL)
AT TEST CONDITIONS
FLOW METER % 0.50 1 1 0.2500
FUEL TEMP % 0.20 1 1 0.0400
FUEL PRESSURE % 0.25 1 1 0.0625
FUEL ANALYSIS % 0.50 1 1 0.2500
MEASURED POWER % 0.3100
MEASURED HEAT RATE UNC 09125 | 0.9552
CORRECT HEAT RATE
MEASURED HEAT RATE 0.9125
COMP INLET TEMP °F 1 2 0.055 | 0.0015
BAROMETER PSIA 0.007 1 0.006 | 0.0000
INLET LOSS inH20 0.25 1 0.027 | 0.0000
EXHAUST LOSS inH20 0.25 1 0.021 0.00
SPEC. HUMIDITY Ib/lb 0.001 1 0.050 | 0.0000
(CORRECT HEAT RATE UNC 09141 | 0.9561

Legend - UNC = measurement uncertainty; Ni = number of instruments; RSCi = sensitivity coefficient;
Fi = (RSCi * UNCi/sqrtNi)*2; RSS = Root sum square
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GE ENERGY

KW AT GEN TERMS
BTU/KW-HR, LHV
{KJ/KW-HR, LHV)

GUARANTEE
PROJECT: BPZ CALETA CRUZ POWER PLANT
LOCATION: PERU

47925
8355
8815

Dl‘—“j&‘ U‘;ék,&( (4 N

Daniele Marcucci
Performance Engineer
Date: 07/24/08

NOT VALID WITHOUT SIGNATURE

EMISSIONS ARE VALID FOR T2 WITHIN 20F-100F
AND A GTG LOAD DOWN TO 75%
NOX: 25 PPMVD AT 15% 02
(51 mg/Nm3)
CO: 25 PPMVD AT 15% 02
(31 mg/Nm3)
VOC: 3 PPMVD AT 156% 02
(2 mg/Nm3)
PM10: 4 LB/HR
(2 kg/hr)

VALID UNTIL 10/22/08

BASIS OF GUARANTEE:

ENGINE:
FUEL:
FUEL SPEC:
FUEL TEMP:

GENERATOR:
GENERATOR OUTPUT
POWER FACTOR:
AMBIENT TEMP:
AMBIENT RH:

INLET CONDITIONING:
ALTITUDE:

INLET FILTER LOSS:
EXHAUST LOSS:

SPRINT WATER FLOW:
NOX CONTROL:

ENGINE CONDITION:
FIELD TEST METHODS
PERFORMANCE:

NOX:

CO:

VOC:

PM10:

BASE LOAD, GAS FUEL NOZZLE SYSTEM

NO BLEED OR EXTRACTED POWER

{1) GE LMB0OOPD-SPRINT DLE GAS TURBINE
21237BtwIb / {49397 kd/kg) LHV, GAS FUEL (#900-1883)
MID-TD-0000-1 LATEST REVISION

SITE FUEL TEMPERATURE OF 126.0°F(52.2°C)

MEID 800LL04
13.8kV, 60 Hz
>0.9

89.8°F / (32.1°C)
60.4%

CHILL TO 46.0°F 7 (7.8°C) AT 95.0% RH

120.0ft/ (36.6m)

<5.00 inH,0 7 (127.0 mmH,0)
<£6.00inH,0 7 {152.4 mmH,0)

NOT TO EXCEED 10505 Ib/hr
DLE

NEW AND CLEAN < 200 SITE FIRED HOURS

GE ENERGY SGTGPTM
EPA METHOD 20

EPA METHOD 10

EPA METHOD 25A/18
EPA METHOD 5/ 202

BASIS OF GUARANTEE IS NOT FOR DESIGN, REFER TO PROJECT DRAWINGS FOR DESIGN REQUIREMENTS
SI VALUES ARE FOR REFERENCE PURPOSES ONLY

705100-100-CGER-N/A4

THIS GUARANTEE SUPERSEDES ANY
PREVIOUS GUARANTEES PRESENTED
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GE ENERGY

KW AT GEN TERMS
BTU/KW-HR, LHV
{(KJ/KW-HR, LHV)

ON 07/24/2008

705100-100-CGER-N/A-0

GUARANTEE

PROJECT: BPZ CALETA CRUZ POWER PLANT

LOCATION: PERU

47925
8355
8815

e
-D}u«&i( g‘%l(}-(((.—\

Daniele Marcucci
Performance Engineer
Date: 07/24/08

THIS GUARANTEE COINCIDES WITH
THE PREVIOUS GUARANTEE ISSUED

NOT VALID WITHOUT SIGNATURE

NEAR FIELD NOISE:

85 DB(A) ARITHMETIC AVERAGE SOUND
PRESSURE LEVEL (dB REF 20
MICROPASCALS, RMS) OF LOCATIONS
AROUND THE PACKAGE (VERTICAL
DISTANCE OF 5FT. (1.56M) ABOVE
PACKAGE BASE AT A HORIZONTAL
DISTANCE OF 3FT. {(1M) FROM THE
EXTERIOR PLANE OF EQUIPMENT AS
TESTED IN A FREE-FIELD CONDITION
OVER A HARD REFLECTING GROUND
PLANE, OPERATING AT BASE LOAD)

VALID UNTIL 10/22/08

BASIS OF GUARANTEE:

ENGINE:
FUEL:

FUEL SPEC:
FUEL TEMP:

GENERATOR:
GENERATOR OQUTPUT
POWER FACTOR:
AMBIENT TEMP:
AMBIENT RH:

INLET CONDITIONING:
ALTITUDE:

INLET FILTER LOSS:

EXHAUST LOSS:

SPRINT WATER FLOW:
NOX CONTROL:

ENGINE CONDITION:
FIELD TEST METHODS
NEAR FIELD NOISE:

BASE LOAD, GAS FUEL NOZZLE SYSTEM

NO BLEED OR EXTRACTED POWER

{1) GE LM600OPD-SPRINT DLE GAS TURBINE
21237Btwb / {49397 kd/kg) LHV, GAS FUEL (#900-1883)
MID-TD-0000-1 LATEST REVISION

SITE FUEL TEMPERATURE OF 126.0°F(52.2°C)

MEID 800LL04

13.8kV, 60 Hz

>0.9

89.8°F / (32.1°C)

60.4%

CHILL TO 46.0°F / (7.8°C) AT 95.0% RH
120.0ft/ (36.6m)

<5.00 inH,0 /7 {127.0 mmH,0)

<£6.00 inH,O / (1562.4 mmH,0)

NOT TO EXCEED 10505 Ib/hr
DLE

NEW AND CLEAN < 200 SITE FIRED HOURS

GE ACOUSTIC TESTING PROCEDURE AND ASME PTC-36-2004

BASIS OF GUARANTEE IS NOT FOR DESIGN, REFER TO PROJECT DRAWINGS FOR DESIGN REQUIREMENTS
SI VALUES ARE FOR REFERENCE PURPOSES ONLY

THIS GUARANTEE SUPERSEDES ANY
PREVIOUS GUARANTEES PRESENTED

705100-100-CGER-N/A4

Page 2 of 2






Estinated Average Engine Padormancs NOT FOR GUARANTEE, REFER 10 PROJECT FRID FOR DESIGN
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GE ENERGY

Conditions for Near Field Noise Guarantee

1. Based on Arithmetic average of sound pressure levels of
location around the package.

2. GTG Auxiliary skids must be placed at or within 6-ft of each
other, and within 6-ft of the turbine main unit.

3. If Fin Fan Lube Oil Cooler is to be located broadside to the
turbine-generator main unit, then the locatioin must be a
minimum of 2b-feet away from the main unit, measuring nearest
edge-to-edge. GE Energy Is to advise best location.

4. If Fin Fan Lube Oil Cooler is to be located behind the generator
end of the main unit, then the location must be a minimum
distance of 10-ft behind the generator end of the package, and
off to one side (Measuring nearest edge to edge), to avoid
infringement on the rotor removal area. GE Energy is to advise
best location.

5. Other Ancillary skids must be at least 10-ft away from any fin-fan
lube oil cooler, measuring nearest edge-to-edge.

6. Per unit basis.

7. Baseload operation only.

8. GE Energy GTG packge scope of supply only, no customer
supplied equipment is included.

9. GE Energy GTG packge scope of supply only, GE Energy
supplied BOP equipment is not included.





GE ENERGY

Conditions for VOC Emissions Guarantee

. Fuel must meet GE specification MID-TD-000-01.
2. The timing of test to coincide with lowest site ambient VOCs levels.

. Gas turbine must run for a minimum of 300 total fired hours at base load

prior to testing.

. Gas turbine inlet and exhaust system must be free of any

dirt,sand,mud,rust,oil or any other contaminates.

. Re-testing (at purchaser's expense) must be allowed, if required.
. GE receives a copy of the final test results.

. A compressor wash prior to testing is highly recommended.





10.

11.

12.

GE ENERGY

Conditions for PM10 Emissions Guarantee

. Fuel must meet GE specification MID-TD-000-01.
. The timing of test to coincide with lowest site ambient particulate levels.

. Gas turbine must run for a minimum of 300 total fired hours at base load

prior to testing.

. Combustion turbine must be run for a minimum of 300 total fired hours

prior to any particulate testing; combustion turbine must be operating a

. Gas turbine inlet and exhaust system must be free of any

dirt,sand,mud,rust,oil or any other contaminates.

. Sampling probe internal surfaces must be made of chemically inert and

non-catalytic material such as quartz.

. The filter material shall be quartz.
. Probe wash shall be high purity acetone per EPA Method 5.

. Re-testing (at purchaser's expense) must be allowed, if required.

GE receives a copy of the final test results.
A compressor wash prior to testing is highly recommended.

The area around the turbine is to be treated (e.g.sprayed down with
water) to minimize airborne dust.
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Services Scope of Supply

Seller will provide technical advisory supervision services for the Installation and
Commissioning of the combustion turbine package. Installation services will include
supervising the installation of the combustion turbine package by the Owner's
construction contractor. Commissioning services will include flushing supervision,
checkout, and commissioning supervision of combustion turbine mechanical systems,
checkout and commissioning supervision of combustion turbine electrical systems, and
checkout and commissioning of the combustion turbine package control system. Seller
will provide all general hand tools required for the commissioning of the unit. Flushing
and calibration kits can also be provided at GE Energy standard published rates.

The personnel required at site for the installation and commissioning of the combustion
turbine packages is as noted below. The scope of work included in this proposal assumes
that the installation and commissioning schedule of the combustion turbine package is not
impacted by the installation and commissioning schedules of additional balance of plant
equipment that is not provided by Seller (such as a demineralized water plant, steam
turbine, gas compressors, etc.).

Mechanical and Controls TA ~ Total of 5,160 estimated man-hours between these
individuals

Also included in the services quoted are the various combustion turbine package vendors
will be required to commission specific combustion turbine package components. These
are as noted below:

Generator Specialist — This individual will be responsible for testing of the generator and
commissioning of the automatic voltage regulator system.

The normal workweek will be limited to 60 hours (ten (10) hours per day for six (6) days
per week). Standby time will be billed incremental to the hours noted above at the
effective rates at time of service. If the Installation and Commissioning schedule dictates
longer working hour durations then additional resources can be provided on an
incremental daily rate basis

GE Energy has provided an estimate, for the field service requirements as spelled out in
this section of the proposal. In order to provide a man hour estimate Seller has assumed a
construction schedule to arrive at the man-hour estimates illustrated above. However, the
Services will be billed at the rate at time of service. Should the Owner's schedule or the
Owner's construction contractor's experience result in an increase in the construction
duration assumed the latest version of the enclosed Service Rates would be applied as
appropriate.
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SC-S1. Definitions

(b)

(©

(d)

"Technical Advisors" or "Field Engineers" shall mean the personnel provided by the
Seller who will perform Technical Advisory or Field Engineering Services. Technical
Advisors and Field Engineers provided by Seller shall preferably be fluent in the Spanish
language. Buyer shall have the right to request the prompt replacement of any Technical
Advisor or Field Engineer upon written notice to Seller. All efforts will be made to have
Spanish speaking TA's.

"Technical Advisory Services" or "Field Engineering Services" shall mean technical
advice and counsel from Technical Advisors or Field Engineers provided by the Seller
based on the Seller's current engineering, manufacturing, installation and operation
practices as applicable to the Equipment. Such services may include testing, adjustment,
programming and other similar services. Technical Advisory Services or Field
Engineering Service do not include supervision or management of the Buyer's
employees, agents, or other contractors.

"Work Scope" means the "Technical Advisory Services" or "Field Engineering Services"
work scope included in Attachment 1, Scope of Supply.

SC-S2.Service Price Basis

The price for Technical Advisory Services is set forth in the Technical Advisory Rate Sheet at
time of service. The attached Technical Advisory Rate sheet is for information purposes only.

SC-S3. Buyer's Obligations At The Site

The Buyer will render all reasonable assistance to the Seller's personnel at the Site, including the
following matters at the Buyer's cost (except as may be provided in the Contract or otherwise
agreed in writing):

(2)

(b)

(c)

(d)

Designated representative(s) to coordinate activities between the Seller, the Buyer and the
Buyer's other contractors at the Site and to resolve procedures for certain activities where
questions might occur. Such coordination shall include consultation with the Seller's
representatives prior to arrival at Site as to the scheduling of all work associated with the
Services. The Buyer's representative will have immediate access to the Buyer's
warehousing and shop facilities.

All drawings and specifications, technical information and equipment manuals required
to perform the work scope and all protective relaying and relay settings, as appropriate.

Compressed air and all Site utilities in the amounts, pressures, and voltages required to
perform the work scope, including adequate lighting for nightshift work.

All required parts and miscellaneous materials (e.g., bolts, nuts, gaskets, steel plates,
consumables, lube oil, hydraulic oil, etc).
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(e) Heavy lift equipment, hand and power tools and instruments, oxy-acetylene welding
machines. The Seller's personnel may bring certain tools, which will remain Seller's
property. At the Buyer's request, the Seller may make available certain special test or
installation instruments/equipment under Seller's established rental provisions.

® Any labor, including labor supervision and equipment operators, that may be required in
connection with the Services.

(8)  Access to lay down space next to the equipment upon which the Services will be
performed.

(h)  Climate-controlled and secure office and storage space adjacent to the work area at the
Site, including secretarial, clerical and translation assistance, copy machines, office
supplies and equipment and appropriate telecommunications, such as, international and
local telephone and fax services.

(1) Assistance in the procurement of all necessary visas and travel documents for Seller
personnel including sponsorship, if required, of all Seller personnel to obtain entry and
resident visas as required.

() Not Used

(k) Adequate fire fighting equipment and services and site security, meaning the act of
safeguarding the job site against sabotage, theft, arson, or any other dishonest or criminal
act by physical means, such as guards, fencing, and lighting. This includes the
safeguarding of all Seller tools, consumables, equipment and parts when provided.

Q) Personnel for erection, calibration and similar miscellaneous activities associated with the
mechanical erection and commissioning of the Equipment.

SC-S4. Health and Safety Matters; Hazardous Materials

The Buyer will take all necessary precautions, at all times, for the safety of the Seller's personnel
at Site. This includes, but is not limited to, instruction of the Buyer's safety practices, proper and
safe handling of hazardous substances and protection of the Seller's personnel from exposure
thereto, energization/de-energization of all power systems (electrical, mechanical and hydraulic)
using a safe and effective lock-out tag procedure, and conducting periodic safety meetings during
construction and start-up.

The Seller may, from time to time, upon reasonable prior written notice, conduct safety audits to
insure safe conditions exist and make recommendations to the Buyer concerning same. Neither
the conduct or non-conduct of safety audits nor the making of any recommendation by the Seller
shall relieve the Buyer of the responsibility to provide a safe place to work. If the Seller's
personnel require medical attention, local Buyer facilities will be made available to the Seller's
personnel for the duration of such needs.
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If, in the Seller's reasonable opinion, the safe execution of Services at the Site is, or is apt to be,
imperiled by local conditions, the Seller may remove some or all of its personnel from the Site
and/or supervise performances of all or any part of its Services and/or evacuate its personnel and
the Buyer shall assist in said evacuation, any of which shall be considered to be an Excusable
Delay.

Seller recognizes that Buyer may seek flexibility in Seller's work schedule in order to accelerate
the delivery of Products or Services. Seller will seek to accommodate those requests subject to
any limitations on maximum work periods or minimum rest periods imposed by applicable law,
it being understood that Seller personnel will in any event require at least one Day of rest in any
consecutive seven-Day period, and shall work no longer than 140 hours in any two consecutive
weeks or more than 14 hours in any one Day, even where applicable law may permit longer
working periods or shorter rest periods. With Seller's written consent, however, Seller personnel
may in some instances work up to seven Days a week for a maximum of 14 Days, but only to the
extent permitted by applicable law and required by the nature of the work.

The operation of equipment at the Site is the responsibility of the Buyer. If the Buyer requires or
permits the Seller's personnel to operate equipment at the Site, the Buyer shall indemnify and
save the Seller, its employees and agents, harmless from expense and liability (including
reasonable attorneys' fees) incurred by or imposed upon the Seller, its employees and agents,
based upon injury to persons (including death) or damage to property resulting from operation of
equipment at the Site by the Seller's personnel, except that caused by gross negligence or willful
misconduct of Seller's personnel.

To ensure adequate performance of the Services and that the Seller's personnel are not extended
beyond their capability, the Seller's personnel will not be required to work on other projects or
equipment during the term of the Contract.

If, at the Site, the Seller encounters toxic substances, hazardous substances or hazardous wastes
(as such terms may be defined in any statute or ordinance or regulations promulgated by any
federal, state or local governmental authority of the United States or the country of the Site)
(collectively, the "Hazardous Materials") which require special handling and/or disposal, the
Buyer shall immediately take whatever precautions are required to legally eliminate such
hazardous conditions so that the work under the Contract may safely proceed. If any such
Hazardous Materials cause an increase in the Seller's cost of or the time required for performance
of any part of the work, an equitable adjustment shall be made in the price and schedule. The
Buyer agrees to properly dispose of all Hazardous Materials produced or generated in the course
of the Seller's work at the Site. The Buyer shall indemnify the Seller for any and all claims,
damages, losses, causes of action, demands, judgments and expenses arising out of or relating to:

(1) the presence of any Hazardous Materials which are present on the Site
prior to the commencement of Seller's work,

(i)  improperly handled or disposed of by the Buyer or
(iti)  brought on to the Site or produced thereon by parties other than the Seller.
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The Buyer is responsible for providing Site security twenty-four hours a Day, seven Days a
week, from first Delivery until Turbine Completion of the last Unit.

SC-S5. Miscellaneous

Technical Advisors and Field Engineers are not authorized to sign Change Orders on behalf of
Seller. All Change Orders must be approved by the Project Manager in advance of work and
reduced to a written agreement pursuant to Article 18 of the Contract.

In accordance with Article 6.4 of the Contract, Buyer shall have no right to offset or backcharge
hereunder, except as provided therein.

INSERT CURRENT RATE SHEET
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Energy

Global Field Services REVISED/UPDATED NOVEMBER 2007

GE Energy’s aeroderivative group Global Field Services is a world-
class service and support network designed to anticipate and
respond to our customers needs throughout the product life of GE
LM engines and packages. The worldwide team supplies the highest
quality parts, tools and technical support which is closely tied to

Asia

Northern Europe
Central Europe
Southern Europe

our Service Engineering teams. This may result in higher availability Middle East
and lower costs for you, the customer. Please contact your Service Eastern USA/Canada
Manager for any of your service needs, 24 hours a day, seven Central USA

days a week. Western USA/Canada

GE Energy’s aeroderivative group Global Field Services is dedicated
to responding to your needs in an expedient manner. Aero Energy
Field Service should help minimize your downtime and provide a
lower cost operation by providing full technical coverage for your
engine and package. Our services include but are not limited to:
Periodic Inspections of the engine and package, Hot Sections,
Generator Test and Inspection, Trim Balances, Vibration Surveys,
Performance Testing, Controls Calibration, and all Level 1 & 2
Maintenance

In response to our customers' requests for flexibility in commercial
offerings, GE Energy’s aeroderivative group Global Field Services now
provides the option for Firm Fixed Pricing on many work scopes.

Labor Rate Per Hour Incremental Charges

Rate Classification Straight Time Overtime High Security Areas

Field Representative $195.00 $292.50 20% 10%
Specialty Field Rep $250.00 $375.00 20% 10%
Site Manager $270.00 $405.00 20% 10%
Project Engineer $270.00 $405.00 20% 10%
Mobilization Fee $375.00

All charges are USD/HR

LM s a registered trademnarks of The General Electric Company

® 2007 The General Electric Company All nights reserved This material May not be copied or distributed in whole or in part, without permission of the copyright owner

Emergency Call-Out

Singapore
Lincoln, UK
Rheden, NL
Madrid, Spain
Istanbul, Turkey
Syracuse, NY
Houston, TX
Bakersfield, CA

20%
20%
20%
20%

Offshore/Man Camps





Energy

Global Field Services Rreviseo/uppATED NOVEMBER 2007

GE Energy’s aeroderivative group Global Field Services provides
multiple levels of technical support as follows:

Perform the maintenance action as well as provide technical advice
based on good engineering, manufacturing, installation and opera-
tion practices applicable to the equipment. Such services also
include testing, adjustment, and installation and start-up. Field
Engineering Service does not include supervision of Purchaser's
agents or other contractors,

May be any of the following:

* Gas Turbine DLE: Specialist skilled in methods required for adjusting
the Dry Low Nox system to optimize gos turbine emissions and
life expectancy of combustion system components.

* Laser Alignment: Specialists utilizing GE proprietary digital laser
alignment equipment, technology, and fleet data, to optimize
internal component alignment and potentially provide significant
reductions in outage duration over conventional
alignment methods,

+ Trim Bolance/Blade Change: Specialists utilizing GE proprietary
software and equipment to lower the possibility of an
engine imbalance.

» Programming and Controls

» Boro-blend: Specialists trained at blending damage to the
HPC/LPC blades through the borescepe ports.

» Excitation: Specialists skilled in the start-up and troubleshooting
of excitation systems interfacing circuits, breakers,
and power systems

» Professional Witness: Technical coordination and witness of
performance tests not conducted by GE.

+ Vibration: Specialists experienced in vibration data acquisition,
vibration machinery diagnostics, rotor balance analysis, and
recommendations on installation of balance weights.

® 2007 The Gereral Electric Company All nights reserved This material May not be copied or distributed i whole or 1n part, without permission of the copyright owner

» Emergent Technology: Specialists skilled in an area involving
new technology that is not specifically covered by the
specialist categories listed.

» Consulting Analyst: Technical assistance of personnel not normally
classified as field personnel for the solution of problems that
require highly specialized background and experience.

» Diagnostics: Specialists skilled in performance diagnostic tests
data analysis, such as plant evaluations, equipment, performance
services and general consulting for plant performance issues.

Project Monager

Manages all aspects of major upgrades

Notes:

Applicable Rates:

The normal workweek is five consecutive eight-hour days (typical

to specific countries, contact your local Regional Field Service Office).
Time in excess of the normal workweek will be billed at the

overtime rate,

Minimeim Charge

A minimum charge of 8 hours straight time plus per diem and
travel expense is charged for any service job. Offshore vessels or
rigs and work in isolated areas with man-camps will be charged
a minimum 12 hours per day.

Mobiizauon fee

Mobilization fee consists of basic job preparation including but not
limited to: normal risk assessments or method statements; environ-
mental, health and safety preparation; tooling and resource coordi-
nation and restocking. This fee is invoiced on a per dispatch basis in
the amount of $375 USD.

waiting lime
If the Field Service Technician is requested to wait at the site
location, waiting time will be charged at minimum 8 hours per day
{standard rates, including weekend days). If the customer does not
request the technician to wait, no charges will be due, the technician
will not be available to work and, the technician is considered un-
assigned and free to be assigned to other projects. Waiting time on
offshore floating vessels, stationary rigs, and at isolated sites with
man-camp living facilities will be charged a minimum 12 hours

per day including weekend days.

WwWWw.ae com/energy
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Energy

Global Field Services reviseo/upoaTeD NOVEMBER 2007

Individual maximum working hours are 12 hours per day not to
exceed 84 hrs per fiscal week, Exceptions to the maximum 12 hour
workday must be agreed to PRIOR to work commencing with the
local Regional Field Service Office up to a maximum of 16 hours per
day per individual (followed by an appropriate 10 hour rest cycle]
but not to exceed 84 hours per week, Unless otherwise contracted,
working hours do not include the following: lunch or daily travel less
than 30 minutes per leg between lodging and work location. Contact
your local Regional Field Service Office for further clarification.

In situations where local regulations or customer policies exist
regarding on-duty limitations, the more conservative procedure
shall take precedence.

All transportation {i.e., mileage, airfare, train, taxi, ferry, rental car,
etc) expenses for each dispatch are invoiced at Cost +15%.
Mileage will be invoiced at $1.05 USD/mile when technicians travel
to customer site via automobile.

Per Diem will be billed for any portion of a day worked including
travel days. This daily charge is for normal daily expenses such as
lodging, meals, laundry, normal communication expenses, fuel for
rental car, and reasonable road tolis for all days. Any other daily
expenses will be invoiced at Cost +15%.
* Regular per diem, $230 per day per employee
» High cost per diem (Applies when lodging cost is more than
$130 per night, including taxes/per person),
$300 per day per employee

Holidays are country specific and overtime rates are applicable. A
holiday schedule for each country can be provided upon request.

A region deemed to have a substantial level of security risk inherent
with the location (GE group 1 & 2 countries) will be assessed a
minimum 20% Security fee on all labor hours

Dispatch with less than 48 hours notice will be assessed a 10%
Emergency Call-out fee on fabor hours only.

LN

® 2007 The Generol Electric Company All nights reserved This material May nol be copied or distributed In who'e or in part. without permission of the copyrtght owner

Any labor for work sites located on offshore floating vessels,
stationary rigs or in isolated areas with man-camp living facilities,
will be assessed a 20% fee for all hours on site.

Will be billed at cost plus 25%

GE rents level 1 and level 2 special tools at competitive rates

These tools are available through your respective Service Manager.
Tooling pricing is based on work scope as listed in tooling rental
table. Listed price provides special tooling to complete contracted
scope of work for the normal maintenance duration. Tooling
required on site beyond the normal duration of the contracted scope
of work will be assessed a daily fee. A GE Technical Representative
must accompany all rentals of GE tooling assets. Tooling is not
rented separately for direct customer use.

All customs, duties and handling fees incurred by GE in the process
of importing or exporting tooling or goods on behalf of the customer,
including excess baggage and customs duties for hand carried
items, will be invoiced at Cost +15% handling fee

Customer Service Support is subject to standard terms and
conditions - GE Form APS 33D.

These prices supersede all previously published prices for this same
service. The prices of additional or newly established service will be
available on a quotation basis and may be subject to revision until
such time as they are incorporated into the next issue of this price
sheet. The prices indicated are list unit prices and are subject to
change without notice.

11/07





Energy

Global Field Services revisen/upDATED NOVEMBER 2007

Catalog Workscope Description Normal Scope Rate  Daily Rate
APS_FS_HS-LM60-LMS LM6000/LMS100 Hot Section Workscope Tooling $26,080 $6,520
APS_FS_HS-LM25-50 LLM2500/5000 Hot Section Workscope Tooling $12,630 $4.210
APS_FS_HS-LM5-15-16 LM500/1500/1600 Hot Section Workscope Tooling $7.830 $2,610
APS_FS_ENG-PTXCHNG Engine or PT Exchange Workscope Tooling $4.350 $1,450
APS_FS_INSP-SEM! Semi Annual Package Inspection Tooling $1,480 $1,480
APS_FS_INSP-ANNUAL Annual Package Inspection Tooling $2970 $1.480
APS_FS_GEN-MINOR Generator Minor Inspection Tooling $2,670 $670
APS_FS_GEN-MAJOR Generator Major Inspection Tooling $12,350 $2,060
APS_FS_TOOL-SPC Special Package Tooling Work Packages - PTK, FTK, ADRE, Emission, etc $2.000 $670
APS_FS_TOOL-STND Standard Package Tooling Work Packages - Shaker, O-Scope, precision, Impact, etc. $670 $330
APS_FS_TOOL-MINR Minor Package Tooling Work Packages - Fanuc, Genius, etc $60 $60
APS_FS_LPC Low Pressure Compressor Workscope Tooling $4,730 $1,580
APS_FS_TMF Turbine Mid Frame Workscope Tooling $4,730 $1.580
APS_FS_HPC High Pressure Compressor Workscope Tooling $1,580 $1,580
APS_FS_BSI-BLEND Borescope or Boreblend Tooling n/a $670
APS_FS_ENG-LVL1 Level 1 work packege tooling / per n/a $130
APS_FS_TOOL-OTHER Other as quoted n/a n/a
APS_FS SB220 Includes Engine Exchange + LPC + 5B220 $13,800 $4,730
APS_FS_Flush Oil System Flush {Turbine or Generator) $3,220 $460
APS_FS_LMS_CONEX LMS100 I&C Tool Conex $25,000 /monthly rate $5,770 n/a

www.ge.com/energy

® 2007 The General Electric Company All rights reserved This material May not be copted or distributed in whole or in part. without permission of the copyright owner  11/07
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Submittal

Flow & Instrument Diagram, Ventilation

. Date
Drawing -
Drawing Title' . LD Drawings Group Wik
~IBE prior to
RTS)™*

General Arrangement, Main Unit CA * l 38
One Line Diagram, Generator CA 2 | 38
Installation Foot Print, Anchor Bolt & I * 1 38
Shear Lug Location, Main Unit
Lift Arrangement CI 5 30
Shipping Data CI 5 30
Flow & Equipment Symbols, Mechanical CI 2 36
Flow & Instrument Diagram, Turbine Fuel I 2 36
System
Flow & Instrument Diagram, Turbine

’ 36
Lube Oil System cl )
Flow & Instrument Diagram, Generator CI 2 36
Lube Oil System
Flow & Instrument Diagram, Water Wash I 2 36
System

CI 2 36

! Some of the above drawings may not be required on specific jobs.

2 CA - Customer Approval

CI — Customer Information

REF - Reference Drawings supplied with Operation and Maintenance Manuals

3 Custom features for specific project requirements may require additional time.

* Submittal time is for standard equipment and is shown in weeks prior to notice of RTS (Ready to Ship) date, after
receipt of a mutually agreed upon purchase order, a fully conformed design specification and following completion
of the post award Order Definition Meeting (ODM). ODM to take place a minimum of 10 weeks prior to first set

(Group 1) of drawing due dates.

‘A drawing is considered submitted when uploaded to the www.projectnet.com site.

NYC 671852.2 315748 000001 7/21/2008 02:57am
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. Date
Drawing
Drawing Title' ot LD Drawings Group ek
AYpe prior to
RTS)***

& Combustion Air System
Flow & Instrument Diagram, Fire

’ 2 36
Protection System CO,° e
Flow & Instrument Diagram, Hydraulic I 5 36
Start System
Flf)w & Instrument Diagram, Water I 2 36
Injection Pump
Flow & Instrument Diagram, Sprint 36
System Skid < 2
Flow & Instrument Diagram, Turbine I 2 36
Hydraulic System (DLE Only)
Flow & Instrument Diagram, Sprint 36
System Main Unit 2 2
Instrumentation Diagram, Auxiliary I 2 36
Systems
General Arrangement, Auxiliary Skid C1 * 1 38
General Arrangement, Air Filter Cl * 1 38
General Arrangement, Sprint Skid CI 1 38
Ge.neral Arrangement, Water Injection CI | 38
Skid
Ge.n%ral Arrangement, Fire Protection I | 38
Skid
General An%angement, Chromatograph cI i 38
(DLE only)
Generaﬁl Arrangement, Fin Fan Lube Oil I i | 38
Cooler

8 Vendor Supplied Drawing
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Submittal

NYC 671852.2 315748 000001 7/21/2008 02:57am

. Date
Drawing =
. . 1 .
Lrawing iitle (
Drawing Title Tvog? LD Drawings Group —
~BE prior to
RTS)S.-LS

Abbr.,. Symbols & Reference Data, I 1 38
Electrical

Schematic, Generator Excitation System CI 3 34
Schematic, Diagram, Circuit Breaker CI 3 34
Control

Schematic Diagram, Motor Control Center CI 3 34
Three Line Diagram, Generator Metering CI 3 34
Schedule, Motor Control Center CI 2 36
Interconnect Plan, Electrical System CI G 2 36
Interconnection Wiring Diagram, CI ¥ 4 39
Customer

Interconnect Cable Schedule CI ® 4 32
Plan & Elevation, 24V DC Battery System CI 1 38
Plan & Elevation, 125 V DC Battery cl 1 38
System

Plan & Elevation, Turbine Control Panel CI * 3 34
Plan & Elevation, Lineside Cubicle CI * 1 38
Plan & Elevation, Neutral Cubicle CI * 1 38
Schematic, Lighting & Distribution CI 3 34
Schematic, Vibration CI 3 34
Schematic, Communication ClI 3 34
Area Classification Drawing Cl 3 34
Area Classification Report CI 3 34
Schematic, Diagram, Discrete Control CI 5 30
Schematic, Diagram, Analog Control CI 5 30
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. Date
Drawing -
. . 1 .
Drawing Title _ LD Drawings Group (Weeks
ArRe prior to
RTS)**

Generator Protective Relay Settings CI 5 30
Digital Multi-function Meter Settings CI 5 30
Digital Synchronizer Settings CI 5 30
AVR Settings ClI 5 30
Wiring Diagram, Lineside Cubicle M
Wiring Diagram, Neutral Cubicle
Wiring Diagram, Turbine Control Panel, M
Control Cubicle
Wiring Diagram, Turbine Control Panel,

e } M
Termination Cubicle
Wiring Diagram, Auxiliary Skid M
Wiring Diagram, Generator Skid M
Wiring Diagram, Turbine Skid M
Wiring Diagram, Sprint Skid M
Wiring Diagram, Air Filter M
Wiring Diagram, Fire & Gas Protection

6 M
System
Nameplate List, Engraving Schedule and M
Switch Development
Worksheet, Control System M
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REFERENCE DRAWINGS (Included in Operation and Maintenance Manuals)

Wiring Diagrams

Nameplate List, Engraving Schedule, & Switch Development
Fuel Control Layout

Worksheet, Fuel Control

Sequencer Layout

Worksheet, Distributed I/O Configuration

MANUALS
L&C Manuals.........c..ccvivreeriieeieee et 1 month prior to shipment
O&M ManUalS ........covueririiiiiieeee et 1 month after shipment
NOTES:
1) Submittal time is for standard equipment and is shown in weeks after receipt of a

mutually agreed upon purchase order, a fully conformed design specification, and the
post award Order Definition Meeting (ODM).

2) Submittal time is for standard manufacturing cycles for equipment and if delivery
timeframe required is in excess of standard manufacturing cycles then submittal
timeframes may be extended.

3) Custom designed features for specific project requirements may require additional
submittal times.

Some of the above drawings may not be required on specific jobs. A drawing is considered
submitted when uploaded to the www.projectnet.com site

Drawing Quantities and Format

GE Energy places customers' drawings on ProjectNet, a secure internet site, (Www.project-
net.com). On this site the drawings can be viewed, printed and annotated by the customer.

GE Energy provides all manuals in CD format for convenient access and distribution. In
addition, by using web-based technology GE Energy provides today's customers with instant and
secure access to their unit's operation and maintenance documentation with easy updates and
"real time" information.
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Attachment 9 - Payment Schedule

PAYMENT SCHEDULE

Payment* Date

Unit #1

Unit #2

Unit #3

Total

Price $17,155,000.00 | $17,155,000.00 | $ 17,155,000.00 | $ 51,465,000.00 | Inv. | Inv. Amounts
September 26, 2008 $ 1,715,500.00 | $ 1,715,500.00 | $ 1,715,500.00 | $ 5146,500.00| 1 |$ 5,146,500.00
October 15, 2008 $ 1,143,666.67 $ 114366667 2 |$ 1,143,666.67
November 15, 2008 $ 1,143666.67 | $ 1,143,666.67 $ 2287,33333| 3 |$ 2,287,333.33
December 15, 2008 $ 1,143,66667 | $ 1,143,666.67 | $ 1,143,666.67 | $ 3,431,00000| 4 |$ 3,431,000.00
January 15, 2009 $ 114366667 | % 1,143,66667|% 1,14366667 | $ 3,431,000.00| 5 |$ 3,431,000.00
February 15, 2009 $ 114366667 |$ 1,143,666.67 | $ 1,143,666.67 |$ 3,431,000.00( 6 [$ 3,431,000.00
March 15, 2009 $ 114366667 | $ 1,143,66667 |$ 1,143,666.67 | $ 3,431,000.00| 7 |$ 3,431,000.00
April 15, 2009 $ 114366667 % 1,143,666.67 |$ 1,143,666.67|$ 3,431,00000| 8 |$ 3,431,000.00
May 15, 2009 $ 114366667 |$ 1,143,666.67 |$ 1,143,66667|$ 3,431,00000| 9 |$ 3,431,000.00
June 15, 2009 $ 1,14366667|$ 1,143,66667 [ $ 1,143,666.67|$ 3,431,000.00| 10 |$ 3,431,000.00
July 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 |$ 1,143666.67 |$ 3,431,000.00| 11 |$ 3,431,000.00
August 15, 2009 $ 1,143666.67 | $ 1,14366667|$ 1,143,666.67|$ 3,431,000.00| 12 |$ 3,431,000.00
September 15, 2009 $ 114366667 |$ 1.143666.67 | $ 1,143,666.67 | $ 3,431,000.00| 13 |$ 3,431,000.00
RTS** UNIT 1 September 18 2009 | $ 1,715,500.00 $ 1,71550000| 15 |$ 1,715,500.00
October 15, 2009 $ 1,14366667|% 1,14366667 | $ 2,287,333.33 | 14 |$ 2,287,333.33
RTS** UNIT 2 October 23 2009 $ 1,715,500.00 $ 1,715500.00| 16 |$ 1,715,500.00
November 15, 2009 $ 1,14366667 |$ 114366667 | 17 |$ 1,143,666.67
RTS** UNIT 3 November 27 2009 $ 1,715500.00 | $ 1,715.,500.00| 18 |$ 1,715,500.00

Totals

['$17,155,000.00 [ $ 17,155,000.00 | $ 17,155,000.00 | $ 51,465,000.00 | TOT

$ 51,465,000.00

NOTE

*Payments shall be made by wire transfer directly to Seller’s bank using wire transfer information below.

**Payments shall be made no later than 5 Days after issuance of Notice of Readiness to Ship.

GE Packaged Power Inc.
Acc No 00-388615

Deutsche Bank Trust Company America

ABA No 0210010033
SWIFT: BKTRUS33
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DRAFT

September 1, 2008

GE Packaged Power, Inc.
1333 West Loop South
Houston, TX 77027
Attention:

GE International Inc. Sucursal de Peru
Av. Larco 1301 - Oficina

1902 Torre Parque Mar

Miraflores 18

Peru

Attention:

Gentlemen:

The International Finance Corporation (the “IFC”) and Natixis, as “Lenders”,
hereby confirm that they have closed debt financings with BPZ Exploracién & Producién
S.R.L. and BPZ Marine Peru S.R.L., as “Borrowers”, pursuant to which the Borrowers
currently have available access to up to U.S. $ million, of which U.S. $
million has been drawn. The Lenders also advise you that the relevant finance
documentation permits Borrowers to provide credit support, through loans, guarantees or
other extensions of credit, for the benefit of their affiliate, Empresa Electrica Nueva
Esperanza S.R.L., in an amount not to exceed U.S. $90 million on the terms and
conditions set forth in the finance documentation.

This letter is being provided to you at the request of the Borrowers. It is not
intended to create any obligation or liability on the part of the Lenders to you. This letter
speaks solely as of the date written above.

Yours truly,

By:

International Finance Corporation

By:

Natixis

cc: Edward Gilliard

NY3 3007390.1 900000 615600 7/20/2008 07:16pm
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Estimated Average Engine Performance NOT FOR GUARANTEE

GE Energy

Performance By: Johnny Metcalf
See Also: Graph Below Data Points

Engine: LMG000 PD-SPRINT Date: 9/11/2008
Deck Info: G01250 - 8g8.scp Time: 7:51:50 AM
Generator: MEID 800LLO4 60Hz, 13.8kV, 0.9PF (14849) Version: 3.7.3

Fuel: Site Gas Fuel#900-1883, 21237 Btu/lb,LHV

This Deterioration model was generated using the fallowing parameters:
Ambient Temp of 89.8°F, 60.4% RH, 120.0f., Inlet Temp of 46,0°F, 5.00 Inlet Loss, 6.00 Exhaust Loss and DLE NOx Control at 25ppm.

Degradation to be applied after 200 hrs of operation up to 1000, These numbers apply only when GE operating procedures, and fuel, water and air specifications are met.
NOT FOR GUARANTEE

| % Degradation
[1ntervals 5 (hrs) [Power  [Heat Rate
0-200 0.00 0.00
201 -'400 -0.11 0.06
401 - 600 -0.17 0.09
601 - 800 -0.24 0.12
801 - 1000 -0.32 0.15

Page 1 0f1
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Attachment 12 - Termination Schedule

Termination Schedule

Unit #1 Unit #2 Unit #3 Total

On or Before the Below Date

September 26, 2008 $ 1,715,500.00 | $ 1,715,500.00 | $ 1,715,500.00 | $ 5,146,500.00
October 15, 2008 $ 1,143,666.67 $ 6,290,166.67
November 15, 2008 $ 1,143,666.67 | $ 1,143,666.67 $ 8,577,500.00
December 15, 2008 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 [ $ 12,008,500.00
January 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 15,439,500.00
February 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 18,870,500.00
March 15, 2009 $ 1,143666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 22,301,500.00
April 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 25,732,500.00
May 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $§ 29,163,500.00
June 15, 2009 3 1,143,666.67 | $ 1,143,666.67 | $ 1,143666.67 [ $ 32,594,500.00
July 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 36,025,500.00
August 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 39,456,500.00
September 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 1,143,666.67 | $ 42,887,500.00
RTS UNIT 1 September 18 2009 $ 1.715,500.00 $ 44,603,000.00
October 15, 2009 $ 1,143,666.67 | $ 1,143,666.67 | $ 46,890,333.33
RTS UNIT 2 October 23 2009 $ 1,715,500.00 $ 48,605,833.33
November 15, 2009 $ 1,143,666.67 | $§ 49,749,500.00
RTS UNIT 3 November 27 2009 $ 1,715500.00 | $ 51,465,000.00
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Attachment 13 - Start Up and Commissioning Spares

P/N Description Qty
5VX1000 Belt, Generator, Supply Fan 4
5VS1250 Belt, Turbine, Exhaust Fan 6

HC9600FKN13Z [Filter Element, Turbine 4
CONNTECT 5000 [Waterwash (55 Gal Drum) 1
HC9606FKS8Z  [Filter Element, HP Hydraulic 2
AL1335 50 MA Fuses 5
AL1328 2 Amp Fuses 5
AL1310 0.1 Amp Fuse 5
AL1269 4 Amp Fuse 5
AL1308 31 MA Fuse 5
P13-2582 3 Amp Fuse 5
P13-5712 Y4 Amp Fuse 5
226166-001  [Calibration, Gas Cylinder 1
CGI-3L Gasket, Flg.4"-300# 5
CGI-3p Gasket, Flg.6"-300# 5
CGI-30 Gasket, Flg.8"-300# 5
CGIl-6D Gasket, Flg 1"-6004# 5
CGIl-6G Gasket, Flg.2"-600# 5
CGl-6J Gasket, Flg.3"-6004# 5
CGI-6L Gasket, Flg.4"-600# 5
HC9600FKD13Z |Fuel Filter (Liquid) 2
ACB2442440Y1 [Filter Element, Turbine Hyd 1
P16-5659 Filter Element, Hyd Start 2
HUOO157956 |[Filter Element, Charge Pump 1

Typical
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GUARANTY AGREEMENT

This GUARANTY AGREEMENT (the “Guaranty”) is made as of the [Day]th day of [Month],
[Year], by GENERAL ELECTRIC COMPANY, a corporation duly organized and existing under the
laws of the State of New York, U.S.A., with its head office situated at 3135 Easton Turnpike, Fairfield,
Connecticut 06431, U.S.A., and a place of business at 1333 West Loop South, Houston, TX 77027
U.S.A. (herein called "Guarantor"), for the benefit of Empressa Electrica Nueva Esperanza S.R.L., a
Peruvian limited liability partnership, with its head office situated at Av. Larco 1301 - Oficina, 1902
Torre Parque Mar, Miraflores 18, Peru (herein called "Owner"). (Guarantor and Owner are individually
referred to herein as a “Party” and collectively as the “Parties™.)

RECITALS:

WHEREAS, GE Packaged Power, Inc., a corporation duly organized and existing under the laws
of the State of Delaware, U.S.A., with its head office situated at 1333 West Loop South Houston, TX
77008 (herein called "Contractor") is a wholly owned affiliate of Guarantor;

WHEREAS, Owner has entered into an agreement with Contractor dated September 25™, 2008
(together with the schedules, annexes, and exhibits thereto and as the same may be amended from time to
time, herein called the “Contract”), for the supply of three (3) gas turbine generator to be located in the
vicinity of Caleta Cruz, northwestern Peru;

WHEREAS, Guarantor is the ultimate parent company of Seller and the agreement of Owner to
enter into the Contract is of substantial and material benefit to Guarantor; and

WHEREAS, in order to induce Owner to enter into the Contract and pursuant to Article 35 of
the Contract which requires Seller to obtain and deliver a parent company guaranty of Seller’s
performance under the Contract, the Guarantor has agreed to execute and deliver this Guaranty.

NOW, THEREFORE, in consideration of the above premises, the mutual covenants set forth
herein, and for other good and valuable consideration, the receipt and adequacy of which are hereby
expressly acknowledged, the Parties hereto agree as follows:

1. Guarantor unconditionally and irrevocably guarantees to Owner that in the event of Seller failing in
any respect to perform or observe any or all the terms and provisions of the Contract, Guarantor shall
immediately upon first demand in writing by Owner perform or take such steps as are necessary to
achieve performance or observance of such terms and provisions and shall indemnify and keep
indemnified Owner against any and all losses, damages, claims, costs, charges, and expenses howsoever
arising from the said failure. This Guaranty is an absolute, unconditional and continuing guaranty of
payment and performance and not of collection and Guarantor agrees that its obligations hereunder are
those of primary obligor and not merely of a surety.

2. The liability of Guarantor hereunder shall not be released, reduced, affected or discharged by (i) any
alteration in the relationship between Seller and Owner which has been consented to by Seller in writing
(with or without the knowledge or consent of Guarantor); (ii) or by any forbearance or indulgence by
Owner towards Seller or Guarantor whether as to payment, time, performance, or otherwise; (iii) any
insolvency, bankruptcy or similar occurrence of the Contractor; (iv) any amendment, compromise,





settlement, release, change, modification, termination or waiver of or consent to any departure from the
Contract.

3. Guarantor agrees to make any payment due hereunder upon first written demand without set-off or
counterclaim and without any legal formality such as protest or notice being necessary, and waives all
privileges or rights which it may have as a guarantor, including any right to require Owner to claim
payment or to exhaust remedies against Seller or any other person.

4. The obligations of Guarantor hereunder shall continue in full force and effect until Contractor shall
have fully discharged all of its obligations under and in accordance with the Contract.

5. Owner may assign, charge, or transfer all or any of its right, title and interest in this Guaranty, without
Guarantor’s consent, upon such terms as Owner may think fit to any banks and financial institutions
providing credit or guaranty facilities to Owner or an affiliate thereof in connection with the Contract and
any agent or security trustee acting on their behalf, and may otherwise assign this Guaranty under the
same conditions in which it may assign the Contract. This Guaranty and the undertakings herein
contained shall be binding upon the successors and assigns of Guarantor and shall extend to and inure for
the benefit of the successors or permitted assignees of Owner. No person other than Owner or such
permitted assignees as described above is intended as a beneficiary of this Guaranty nor shall any such
person have any rights hereunder. Owner may not otherwise assign or otherwise transfer any of its rights
or obligations hereunder.

6. Notwithstanding anything to the contrary above, in the event of any claim under this Guaranty,
Guarantor shall be entitled to assert any defense, set-off or counterclaim that Seller could assert had such
claim been made directly against any person under the Contract.

7. Guarantor hereby waives promptness, diligence, presentment, protest, demand for payment, notice of
default or nonpayment.

8. Guarantor waives any right to require Owner to pursue any right or remedy first against Contractor or
any other person or entity which may be liable in respect of the guaranteed obligations or against any
collateral or guaranty thereof or right or offset with respect thereto.

9. In the event there is any dispute under the Contract that relates to a sum being claimed under this
Guaranty, the obligations under this Guaranty related solely to such dispute, shall be suspended pending
the resolution of such dispute either by agreement of Owner and Contractor or by non-appealable final
judicial order.

10. This Guaranty shall be governed by and construed in accordance with the laws of the State of New
York, provided that any provision of such law invalidating any provision of this Guaranty or modifying
the intent of the Parties as expressed in the terms of this Guaranty shall not apply.

11. Any legal action or proceeding with respect to this Guaranty shall be brought in the United States
District Court for the Southern District of New York or, if such court lacks jurisdiction, in the Supreme
Court of the State of New York in New York County. Each of the Parties hereby accepts and consents
to, generally and unconditionally, the jurisdiction of the aforesaid courts and appellate courts from any
appeal thereof. Each of the Parties irrevocably consents to the service of process out of any of the
aforementioned courts in any such action or proceeding by the mailing of copies thereof by registered or
certified mail, postage prepaid, to such Party at the address first set forth in the Contract. Each of the
Parties hereby irrevocably waives any objection which it may now or hereafter have to the laying of





venue of any of the aforesaid actions or proceedings arising out of or in connection with this Guaranty
brought in the courts referred to above and hereby further irrevocably waives and agrees not to plead or
claim in any such court that any such action or proceeding brought in any such court has been brought in
an inconvenient forum,

IN WITNESS WHEREOF, the Parties hereto have caused this Agreement to be executed by
their respective authorized representatives as of the date first written above.

Empressa Electrica Nueva Esperanza S.R.L. GENERAL ELECTRIC COMPANY

By: By:
Name: Name:
Title: Title:
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IRREVOCABLE PERFORMANCE STANDBY LETTER OF CREDIT (REF. NO.)

Issuing Bank: GE Relationship bank

Confirming Bank: (no confirmation required if issued by a GE Relationship
c?t?g;\)/vise - confirmation by GE Relationship bank - NY

Amount: Uus.$

Issue Date:

Expiration Date:

Beneficiary: GE Packaged Power, Inc.
1333 West Loop South
Houston, TX 77027

Applicant: Empressa Electrica Nueva Esperanza

Gentlemen:

By order of our client, (Name and Address of Component) (hereinafter known as
“ ") and for account of same, we hereby establish our Irrevocable Standby Letter of Credit
(“Letter of Credit”). We hereby authorize you to draw on (Name & Address of Bank) up to an
aggregate amount of (Written Amount), (USD) to be available to (GE Packaged Power, Inc.) when
accompanied by the following documents:

1. Your sight draft on us;
2. A statement purportedly signed by a corporate officer of GE stating that:

“(Insert name of Applicant) has failed to fuffill its contractual payment obligations in
accordance with the terms of the Contract dated (insert date) between (customer) and GE
Packaged Power, Inc. and we hereby demand payment in the amount of (Written Amount and
Figures) ($_) under your Standby Letter of Credit No. ?o

This Letter of Credit will automatically expire on the earliest of:
(i) The date that the Amount of this Letter of Credit is reduced to zero;
(i) The date this Letter of Credit is returned for cancellation;
(iii) DD-MM-YYYY

Drafts must be drawn and presented at our office at (location) not later than (expiry date).

Performancesblc10.doc





The amount of any draft drawn hereunder must be endorsed on this Letter of Credit and marked:
“Drawn under (Issuing Bank Name), Irrevocable Standby Letter of Credit No. ___“and indicate the date
drawn.

All opening bank charges including, but not limited to fees or commissions shall be for Applicant’s
account.

Except as far as otherwise expressly stated herein, this Letter of Credit is subject to the Uniform
Customs and Practice for Documentary Credits (1993 Revision) International Chamber of Commerce
Publications No. 500. As to matters not covered by UCP, this Letter of Credit shall be subject to and
governed by the laws of the State of New York.

Authorized Signatures(s)

Performancesblc10.doc






		[image: image1.jpg]





		Design Basis


Empresa Eléctrica Nueva Esperanza, S.R.L


June 03, 2008







		

		Feature or Item of Design

		Information or Comment



		1

		Physical plant location 

		Lot Name:           Pan Viejo


Sector:                Nueva Esperanza


District:               Zorritos


Province:            Contralmirante Villar


Departamento:   Tumbes


PSAD 56 Survey Points :  See reference dwg. No. 08-B



		2

		Plant design nominal capacity 

		Initially 135,000 KW (180,000 KW)



		3

		Permitting requirements for engineering and design 

		CONTRACTOR to follow Peru Regulatory requirements and Statutes.



		4

		Operating Mode and Basic Control Philosophy

		The expected duty cycle is likely:


· Continuous duty, at or near full load 18 hours per day with load reduced only during early morning hours


· No peak loading


· No fast starts



		5

		Site boundary limits 

		PSAD 56 Survey Points:  See reference dwg. No. 08-B



		6

		Site improvements required 


· Site clearing


· Cut/fill


· Excavating Dewatering


· Spoils removal/handling


· Internal roads required




		· The site will be cleared and used for both equipment storage (construction lay-down) and permanent equipment installation.  


· Any existing building foundations that interfere with plant construction should be demolished and removed from the site. 


· It is expected that there may be more than one grade level established on site in order to minimize cut and fill requirements.  


· Any cut material suitable for fill should be used for fill.  The site has a very large ravine that is too deep to fill.  Fill will probably require retaining walls.  


· Any spoils from the cut and fill operation will be stockpiled on site.  See reference Geotechnical Investigation Report entitled “BPZ – Gas Power Plant – Caleta La Cruz – Peru”.

· Given the elevation of the site, no special dewatering should be required.


· Asphalt roads for plant access and heavy equipment maintenance will be incorporated into the design.  






		7

		Electrical equipment design .

		· All electrical equipment for the power facility will be included as part of the CONTRACTOR design,  


· CONTRACTOR HV interface points will be at the dead end structures; [TO BE DISCUSSED] 


· The REP substation electrical interconnection equipment along with the expansion of the REP substation should be included as a break out pricing option by the CONTRACTOR.



		8

		Grid Voltage

		· The power plant will be located at the end of a radial transmission line that is approximately 1250 kilometers north from Lima, the dominant load center. 


· Peruvian electric system operates at 60 Hz


· Transmission voltage is 220 KV 



		9

		Grid Three-Phase Short circuit MVA and Line to Ground Short Circuit MVA at tie in point (this data is for maximum output only).

		· Short Circuit information to be obtained provided (from REP) by BPZ.


· BPZ will provide a consultant to assist with HV substation and transmission work.



		10

		Three-phase Line to ground short circuit (X/R) at tie inn point. Utility reactance to resistance ratio for a positive sequence and zero sequence impedance.

		· Short circuit information to be obtained through BPZ.


· BPZ will provide a consultant to assist with HV substation and transmission work..



		11

		Storm drainage system 

		· CONTRACTOR to perform a drainage study.


· Storm drainage system design should use the same drainage design concepts that were used for the gas plant.  Reference drawings: BPZ18006Q002A1-Rev. A, 3A1-Rev.A, 4A1-Rev.A, 5A1-Rev. A, 6A1-Rev. B, 7A0-Rev. B, 13A-1-Rev.B        


· CONTRACTOR to determine if storm water retention ponds are needed.  The large wash in the site could be used for retention ponds. 



		12

		Fuel supply pipelines to utility metering station point of delivery 

		Reference ‘Upstream Engineering’ drawings:


· 4117 Rev. 1 “Mechanical Flow diagram”

· 0500 Rev. 0 “Site Plan”

· 5423 Rev. 0 “Piping Plan  - Gas Metering/Fresh Water”



		13

		Wastewater discharge/disposal requirements 

		· Process wastewater will not be discharged off-site. 


· Fire water that has the potential to come into contact with oil shall be collected and transported to the oily waste separator.  (If firewater system is required)

· Water wash water will be collected and trucked offsite.  


· Condensate will be collected and utilized for SPRINT.  


· Any additional waste water will be stored in the waste water collection sump.


· Potable water will be comprised of bottled water and sanitary sewage will be collected and trucked offsite.  


· BPZ uses ARPE for managing off site disposal of oily water, waste water and sanitary water.



		14

		Turbine-Generators (make and type)

		· GE LM-6000, with air-inlet chiller and SPRINT



		15

		NOx emissions

		· 25ppmvd@15%O2



		16

		Noise level in the normal plant operating areas

		· Reference Peru Noise Standard.


· Reference Environmental Impact Assessment (EIA)

· Near field equipment noise to be 85 dBA. 



		17

		Plant Elevation Above Sea Level

		· The sea shore is about 800 meters (0.5 mile) to the NW. 


· Existing site elevation is 50 meters.  


· Gas plant elevation is 47 meters.



		18

		Ambient High Temperature

		40 Deg C    Reference Tumbes ASHRAE Data



		19

		Ambient Low Temperature

		10 Deg C    Reference Tumbes ASHRAE Data 



		20

		Normal Annual Average Ambient Temperature

		25 Deg C    Reference Tumbes ASHRAE Data 



		21

		Relative Humidity

		Maximum 100%



		22

		Wind

		Refer to the EIA document.



		23

		Sunshine (monthly)

		Refer to the  EIA document, Appendix III, “Work Conditions; Ambient Conditions”



		24

		Seismic

		Use Peru Standards  



		25

		Rainfall (monthly/annual)

		Refer to the EIA document, Appendix III, “Work Conditions; Ambient Conditions”



		26

		Owner fuel specifications (fuel conditions available at the tie in point and its properties)

		[To be provided by BPZ based on well-head tests.]



		27

		GE fuel requirements (pressure, temperature, etc..)

		Refer to GE fuel specification



		28

		Raw water specifications

		Raw water available through gas plant water supply. (Well-water might be available.) 



		29

		Required codes and standards

		· Reference web site below to find regulations, technical and design information regarding the power industry in Peru, 

http://www.minem.gob.pe/electricidad/normas_inicio.asp

· Use Peru standards and supplement with U.S. Standards as applicable.



		30

		Combustion Gas Turbine - scope of supply

		Reference GE scope of supply



		31

		Stack - scope of supply 

		To be supplied by CONTRACTOR



		32

		Air Inlet Cooling System 

		Chillers  -  to be provided by BPZ



		33

		Building(s) - scope of supply

		· One inclusive building for administration, operations, maintenance, and warehousing.  The building will include power plant and gas plant personnel.


· All electrical gear to be enclosed within conveniently located buildings and designed for tropical marine environment.





		34

		HVAC - scope of supply

		· Portions of the multi-functional “administration” building and all electrical enclosures.  “Dual” (80%) or redundant systems are desired.



		35

		Compressed Air System - scope of supply

		Separate instrument air and service air systems required.



		36

		Fuel System - scope of supply

		· Regulation and heating by Others.  


· Dry gas filters and metering by CONTRACTOR

· [To be coordinated with Gas Plant design.]



		37

		Fire Protection system - scope of supply

		As required by Peruvian authorities having jurisdiction on fire protection.



		38

		Utilities - scope of supply


· LV Electrical Distribution


· Communication


· Security


· Lighting


· Landscaping




		· CONTRACTOR to connect to existing 33 KV supply for construction power and plant backup auxiliary supply.  


· Communications to be via handheld radios.  


· Phones will be included in offices, control room and any required interconnection to the utility and or OEM supplier.  


· Security will be via security fence with a camera placed at plant entrance, linked to the control room.  


· Lighting will be provided by CONTRACTOR for night operation.  


· Landscaping required by local authorities will be provided by CONTRACTOR and will provide a positive visual impact.



		39

		Insulation/Freeze Protection - scope of supply

		· Insulation to be provided for heat conservation and personnel protection.  


· No freeze protection required.



		40

		Painting - scope of supply

		· For corrosion requirements the site has a “tropical marine atmosphere”. 


· Appropriate equipment and painting considerations to be taken for operation in this environment.



		41

		Electrical requirements


· GSU


· Aux transformers


· Gen breakers


· Switchyard


· Interconnection line

		· CONTRACTOR to supply all electrical equipment except for the GSUs.  


· The plant will include black start capabilities.  CONTRACTOR to supply this equipment.


· The plant will include emergency generator. CONTRACTOR to supply this equipment.


 



		42

		Control System – scope of supply

		· CONTRACTOR to supply control system to include plant central control, remote operation and communication off site for COES and BPZ.


· The control systems will be required to handle any instability presented by the transmission grid.



		43

		CEMS – scope of supply

		· CONTRACTOR will supply a Continuous Emissions Monitoring System (CEMS) for NOx, CO, O2..  


· Include 1 CEMS per unit.  CEMS is not required for the black start or emergency generators.



		44

		Operator training – scope of supply

		CONTRACTOR to provide training for up to 20 people.



		45

		Commissioning and Start-Up 

		· By CONTRACTOR.  Scope to be discussed during EPC contract negotiations.



		46

		Commercial Testing

		· By CONTRACTOR.  Scope to be discussed during EPC contract negotiations.



		47

		Dust

		· Self-cleaning air filters are required for the combustion turbines. (GE scope of supply.)





		Equipment

		Number of Components 



		Combustion Turbine Generators

		3 – GE Scope of Supply



		Combustion Inlet Air Cooling (Chiller Coil or Evaporator)

		6 – Supplied by GE



		Fuel Gas Scrubber/Separator (If required)

		2 



		Fuel Gas Knockout Pot

		1 



		Filter Separator (fuel gas systems)

		2 per CT 



		Service Air Compressor

		1  



		Instrument Air Compressor, with Dryer

		2 



		Auxiliary Cooling Water Pumps

		2 



		Service Water Tank

		1 – 48 hours of storage



		Service Water Pumps

		2 



		Reverse Osmosis (if required)

		Include redundancy as required to allow maintenance without curtailing generation.



		Reverse Osmosis Product/Evaporator


Distillate Water Storage Tanks (if required)

		1 – 90 minutes storage at full flow



		Demineralizers  (if required)

		Include redundancy as required to allow maintenance and regeneration without curtailing generation.



		Demineralizer Feed Pump (if required)

		2 



		Demineralized Water Make up Pump (if required)

		2 



		Demineralized Water Tanks (if required)

		1 (size for maximum plant daily usage) 



		Emergency Water Storage Tank Transfer Pump 

		2 – 50% each



		Sump Pumps

		2 – per Sump



		Lubricating Oil Pump (AC)

		2 per CTG (Part of OEM Package)



		Lubricating Oil Pump (DC)

		1 per CTG (Part of OEM Package)



		Lube Oil Cooler (fin fan)

		2 per CTG (Part of OEM Package)



		Fire Water Storage Tank

		1 - 2 hours of dedicated storage as required by standard.



		Diesel Fire Pump (if required)

		1 



		Electric Fire Pump (if required)

		1



		Jockey Fire Pump (if required)

		1 



		GSU Transformers

		1 per 2 CTGs [TO BE DETERMINED]



		Station Service Transformers

		4 (or 2; TBD)



		Battery Chargers

		2 per battery bank



		Uninterruptible Power Supply

		5 – 1 for each unit and 1 for the central control room; with redundant inverter(s)



		DCS Controllers

		2 per Processor Unit or Workstation


Workstations required:


1 - Engineering


2 – Unit Operations


1 – BOP and Gas Plant interface


1 – Plant operations and monitoring


1 – Maintenance, trending , etc.


1 – Electrical Operations, Substation, interconnection, auxiliary power, etc.

1 - interconnection, auxiliaries, etc.


1 – Annunciator, Event logger



		Station Battery 

		5- 1 per unit and 1 for the control room. 



		CEMS

		4 (1 per unit)



		Diesel Tank

		1 – 8 hour storage



		Oil Water Separator

		1 



		Waste Oil Tank

		1 



		Septic Tank

		1 



		Administrative/Control Building/Maintenance/Warehouse Building

		1 



		Electrical Enclosures

		As needed



		HVAC

		Dual 80% each for each building or enclosure.
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