
EXHIBIT A  BASIS CONDITIONS	2
EXHIBIT A-1 BASIS FUEL	2
EXHIBIT A-2 NOT USED	3
EXHIBIT A-3  NOT USED	4
EXHIBIT B  SCOPE OF WORK/SPECIFICATION	5
EXHIBIT B‑1  - SPECIFICATION FOR LM6000 SPRINT™ GAS TURBINE GENERATOR AGREEMENT	7
EXHIBIT B-2  NOT USED	62
EXHIBIT B‑3  NOT USED	63
EXHIBIT B‑4  APPROVED VENDORS	64
EXHIBIT B-5  DOCUMENT REVIEW STATUS CRITERIA	71
EXHIBIT C-1  SELLER PARENT GUARANTEE	73
EXHIBIT C-2  NOT USED	75
EXHIBIT E NOT USED	78
EXHIBIT F  PERFORMANCE TEST GUIDELINES	79
EXHIBIT F-1  SOUND LEVEL TEST GUIDELINES	83
EXHIBIT F-2  EMISSIONS TEST GUIDELINES	85
EXHIBIT G-1  PERFORMANCE TEST CERTIFICATE	89
EXHIBIT G-2  PERFORMANCE TEST COMPLETION CERTIFICATE	90
EXHIBIT H-1  TECHNICAL DIRECTION OF INSTALLATION	92
EXHIBIT H-2  TRAINING	97
EXHIBIT I  CANCELLATION CHARGE	98
EXHIBIT J  QUALITY	99
EXHIBIT K  PROJECT PLANNING	104
EXHIBIT L EQUIPMENT REQUIRING INSURABILITY CERTIFICATE	106
EXHIBIT M-1  NOT USED	107
EXHIBIT M-2 NOT USED	108
EXHIBIT N-1 NOT USED	109
EXHIBIT N-2  OPTIONS	110
EXHIBIT O  HAZARDOUS MATERIAL NOTIFICATION	111
EXHIBIT P  UNIT SERIAL NUMBER	113
EXHIBIT Q SAMPLE PACKING LIST	114
EXHIBIT R  NOT USED	116
EXHIBIT S  FINAL WAIVER  OF LIENS FORM	117
EXHIBIT T  NOT USED	121


	HOU:554886.7 

	2HOU:554886.7 


[bookmark: __RefHeading___Toc501451178]EXHIBIT A  BASIS CONDITIONS
Performance Guarantee basis conditions for the Units shall be as set forth below:
	Fuel
	Natural Gas
	Units of Measure

	Fuel Composition
	See Exhibit A-1
	

	Load
	Base Load
	

	Ambient Temperature
	 85
	F

	Inlet Air Chiller  Status
	ON
Chilled to 50
	F

	Elevation
	 30
	Ft.

	Barometric pressure
	14.7
	psia

	Ambient Relative Humidity
	 58
	%

	Fuel LHV
	 20,892
	BTU/lb

	Fuel Temperature
	77–250
	F

	Exhaust Loss (Static) If not in Scope of Work
	6
	In. H20

	Inlet Loss (Static)
	5
	In. H20

	Generator Power Factor (Lagging)
	0.90
	

	Generator Frequency
	60
	Hertz

	Water Injection (to 60 ppmNOX)
	 12,586
	lbs/hr+/-20%
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A.	The Guaranteed Levels and Specific Performance Guarantees are based upon the Unit’s operating on natural gas having the following composition:

	Composition by vol.

	
	Percent

	Methane
	89.27

	Ethane
	7.42

	Propane
	1.91

	Butane
	0.33

	Pentane
	0.05

	Hexane
	0.01

	Carbon dioxide
	0.34

	Nitrogen
	0.67

	Oxygen
	0.00

	
	

	Total
	100.00



Delivery Pressure 		=	655 psig (minimum)
Delivery Temperature		= 	77–250 F
The natural gas will contain not more than:
· 0.3 grains of hydrogen sulfide per 100 SCF.
·  20 grains of total sulfur (including the sulfur in any hydrogen sulfide and mercaptan) per 100 SCF.
· 7 pounds of water vapor per million SCF.
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1.	SCOPE OF SUPPLY
For a detailed description of the basic and optional scope of supply please refer to the accompanying Product Specification manual.
A.	BASIC SCOPE OF SUPPLY
The following equipment and services are included in the basic scope of supply:
1)	LM6000 gas turbine engine equipped with inlet bellmouth and screen.
2)	Gas fuel system, complete and self-contained on the unit, with connection on the baseplate for customer’s filtered, regulated fuel supply at 675 psig ± 20 psig.
3b)	GE Generator, 13,800 Volt, 60 Hz, 3600 RPM, 60000 KVA @ 0.9 pf, 59F cooling air.  Low maintenance  brushless excitation system suitable for Class 1, Group D, Div 2 areas.  Neutral and line cubicles with CTs, surge protectors and lightning arrestors.
4)	I-beam baseplates for turbine, generator and unit mounted accessories.  The baseplate will be drilled and doweled for field re-alignment.
5)	Acoustic enclosure for gas turbine and generator.  Redundant ventilation systems, AC internal lighting and DC emergency lighting.
6)	Multi stage air inlet filtration system for both gas turbine and generator, including weather hoods, inlet screen, pre-filter, final barrier filter, intake silencer, and standard ducting to plenum chamber.  Filterhouse ladders and platforms are included.  The inlet silencer shall be designed for noise attenuation to 85 dBA at 3 feet.
7)	Electro-hydraulic start system.
8)	Separate lube oil systems for gas turbine and generator, including duplex filters, duplex fin-fan coolers, stainless steel piping, and stainless steel reservoirs.
9)	Axial-exhaust system with discharge flange for customer connection.
10)	Unit control panel for indoor mounting in a controlled environment, including microprocessor fuel management and sequencing system, generator metering, Bentley Nevada vibration monitoring, CRT annunciation of alarms and shutdowns, and Ethernet connection for data output to customer’s control systems.  Beckwith integrated generator protection system.
11)	I/O cubicle mounted on gas turbine enclosure.
12)	24V DC control system battery with dual battery chargers.
13)	Fire and gas detection and extinguishing system, serving both turbine and generator compartments, complete with 24V DC battery and charger.
14)	“On-line” water wash system and “soak wash” system.
15)	Generator factory testing to IEEE or IEC standards.  Gas turbine performance test by SSEP at SSEP factory (Houston).
16)	Six sets of drawing and data packages, O & M manuals.  Six sets of drawing and data packages and O&M/Installation Manuals.
17)	Training course for up to 10 customer personnel.
18)	Inlet chiller coil
19)	Enchanced Sprint power augmentation system including main GT skid piping/tubing, injection pump and metering system.
20)	Winterization package to - 10oF
21)	Nox water injection skid including main GT skid piping/tubing, injection pump and metering system.
22)	Special tools for installation and removal of the gas turbine.
23)	Technical Site Supervision - 240 man-hours per Unit
24)	Packing and crating for domestic shipment
25) Special lifting devices for Unit installation (to be returned to Seller).
26) Exhaust stack, 45’, heavy base (one per Unit)
27) Exhaust stack extension, to 90’ (one per Unit)
28) 2200 ton Chiller module (one per Unit)
29) Cooling tower (with support structure and interconnect piping) for Chiller module (one per Unit)
30) 50’ Modular control room (one per pair of Units)
31) Unit 480V Motor control center (one per Unit)
32) Power system stabilizer (one per Unit)
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1.0	GENERAL

This specification defines the details of the design, manufacture and testing of the LM6000 Enhanced SPRINT™ gas turbine generator set (Unit) including all accessories described herein.

The Unit will be designed to operate in simple cycle power plant facilities to be built by others, and will be capable of operating in an isochronous mode to satisfy plant electric loads or synchronized to the utility for power export.  

1.1	Equipment and Services By Seller

1.1.1	Gas Turbine

1.1.2	Air Cooled Generator, brushless exciter and voltage regulator

1.1.3 Coupling and Coupling Guard

1.1.4	Structural steel baseplates for gas turbine, generator and unit mounted accessories.  Baseplates will be drilled and doweled for simplified field re-alignment.

1.1.5	Lube Oil System for Gas Turbine.

1.1.6	Lube Oil System for Generator 

1.1.7	On-line and Crank Soak Waterwash System for Gas Turbine 

1.1.8	Multi-Stage Inlet Air Filter System with Chiller Coil

1.1.9	Electrohydraulic Start System 

1.1.10	Ladders, Stairs, and Platforms for Filter House Access

1.1.11	Acoustic Enclosure, Winterization and Ventilation System for Rotating Equipment Compartments

1.1.12	Inlet Silencer for Noise Attenuation to 85 dBA at 3 feet

1.1.13	Gaseous Fuel System 

1.1.14 Water Injection Pumps and Metering Systems for NOx Control
1.1.15 Enhanced SPRINTTM power augmentation system including main GT skid piping/tubing, injection pump, and metering system.
1.1.16	Unit Control Panel Designed for Indoor Installation

1.1.17	 Beckwith Integrated Generator Protection System 

1.1.18	Bently Nevada 3500 Vibration Monitoring System

1.1.19	Fire and Gas Detection System

1.1.20	CO2 Fire Extinguishing System 

1.1.21	Factory Testing of Turbine, Generator, and Generator Sets

1.1.22	Training 

1.1.23	Operating and Maintenance Manuals

1.1.24	Installation Manuals

1.1.25	Special Tools for Installation and Removal of Gas Turbine 

1.1.26	Packing and Crating for Domestic Shipment

1.1.27	Drawings

1.1.28	Special Lifting Devices for Unit Installation (to be returned to Seller)

1.1 Options Offered By Seller: The following equipment has been offered as optional and is not included with the basic Unit scope of supply.

1.2.1 Transport to the job site

1.2.2 Simple cycle exhaust stack with EPA ports, platforms and ladders

1.2.3 [bookmark: DocXGoBackHere]35’ X 14’ Modular Control Room

1.2.4 Inlet air chilling module

1.2.5 fFired, fuel gas, heating module

1.2.6 Unit 480 V Motor Control Center

1.2.7 NEMA 3R 15 kV Switchgear

1.2.8 Dual Fuel Option (transfer fuels at reduced load, non-cooled CDP)

1.2.9 O&M Manuals on CD ROM

1.2.10 Low ambient temperature anti-icing system

1.2.11 Generator inlet air cooling system

1.3	Equipment and Services by Purchaser

The Purchaser will provide the following equipment, materials, and services. 

1.3.1	Unloading, indoor and outdoor storage (as required) and installation labor. 

1.3.2	Foundations, anchor bolt hardware, grouting forms, and grouting. 

1.3.3	Fuel and water forwarding systems including piping to flange connections at Vendor's baseplate. 

1.3.4	Lubricants and fluids (Operating and Commissioning)

1.3.5	High voltage cables and/or bus duct from the generator terminals.  

1.3.6	Electric utility interconnect including the required circuit breakers and protective devices.

1.3.7	Interconnection piping, conduit, and wiring between the unit control panel, main unit termination boxes, auxiliary system modules, and motor control center. 

1.3.8	Bolts, nuts, washers, and gaskets required at terminal points. 


2.0	REFERENCED DOCUMENTS

The applicable sections of the following US and ISO Codes and Standards will be considered as relevant Standards for gas turbine equipment. The designs and procedures will be compliant with applicable sections of the following:

AGMA 421                        	Standard Practice for High Speed Helical and Herringbone Gear Units (Used for the accessory gear except for service factor.)

ANSI/AFBMA

Std 9			Loading Ratings and Fatigue Life for Ball Bearings.

Std 11			Load Ratings and Fatigue Life for Roller Bearings.

ASCE-7Minimum Design Loads for Buildings and Other Structures
(Used for Snow Loads)

ANSI B1.1	Unified Inch Screw Threads (S&S Energy Products complies at the customer's connection)

ANSI B1.20.1			Pipe Threads

ANSI B16.5			Steel Pipe Flanges and Flanged Fittings

ANSI B16.9			Factory - Made Wrought Steel Butt Welding Fittings

ANSI B16.21	Non-metallic Flat Gaskets for Pipe Flanges.  (Spiral-wound gaskets per API 601 may be used, particularly in turbine compartment piping.)

ANSI B31.1	Pressure Piping and gas turbine piping systems comply.

ANSI B133.2	Basic Gas Turbine. Complies, with the exception of paragraph:

8.5	Loose items such as jackscrews and eyebolts are not furnished.  Provisions for use of such items are not included in the design.


ANSI B133.3	Gas Turbine Auxiliary Equipment.  Auxiliary equipment will fully comply with design portions only.  The Seller’s recommended lube oil flushing procedure will be implemented.  Atomizing air receiver is not applicable.

ANSI B133.4	Gas Turbine Controls and Protection Systems

ANSI B133.5	Gas Turbine Electrical Equipment

ANSI B133.8			Gas Turbine Installation Sound Emissions

ANSI C37.90			Relays Associated with Electric Power Apparatus

ANSI C37.90.1		Guide for Surge Withstand Capability (SWS) Tests

ANSI C50.10			General Requirements for Synchronous Machines

ANSI C50.13			Requirements for Cylindrical Rotor Synchronous Generators

ANSI C50.14	Requirements for Combustion Gas Turbine Driven Cylindrical Rotor Synchronous Generators (The GTG does not provide a peak reserve rating.  Not all of the prototype tests indicated in Table 2 have necessarily been conducted.)

ANSI C57.94	American Standard, Guide for Installation and Maintenance of Dry Type Transformers

ANSI C83.16			Relays

ANSI S1.2			Method for the Physical Measurement of Sound

ANSI S1.4			Specification for Sound Level Meters

ANSI S1.13			Method for the Measurement of Sound Pressure Levels

ANSI/ASHRAE 52.1-1992	Gravimetric and Dust Spot Procedures for Testing Air-cleaning Devices Used in General Ventilation for Removing Particulate Matter

ANSI/IEEE C37.2	Electrical Power System Device Function Numbers (The Unit complies with respect to device designations except that in a few cases device numbers had to be modified or added for this application.)

ANSI/IEEE 100	IEEE Standard Dictionary of Electrical and Electronics Terms

ANSI/NEMA MG1		Motors and Generators

ANSI/NEMA MG2	Safety Standard for Construction and Guide for Selection, Installation and Use of Electric Motor and Generators

ANSI/NFPA 12		Carbon Dioxide Extinguishing Systems

ANSI/NFPA 70	National Electrical Code (Electrical components will be designed to meet the intent of this Code for Class 1, Group D, Div. 2, Hazardous area classification where appropriate.).

API 614	Lubrication, Shaft-Sealing, and Control - Oil Systems for Special - Purpose Applications

API 616	Gas Turbine for Refinery Services

API 650	Storage Tanks

API 670			Vibration Monitoring Systems

API 678			Accelerometer - Based Vibration Monitoring System

API RP11PGT			Packaged Combustion Gas Turbines

ASME PTC22			Gas Turbine Power Plants - Performance Test Codes

ASME Section VIII		ASME Boiler and Pressure Vessel Code

ASME Section IX		ASME Boiler and Pressure Vessel Code

AWS D1.1			American Welding Specification

EIA RS-232	Interface between Data Terminal Equipment and Data Communication Equipment Employing Serial Binary Interchange

IEC 34.1			Rotating Electrical Machines - Rating and Performance

IEC 34.3			Rotating Electrical Machines - Turbine Type Synchronous Machines

IEEE Std. 421	IEEE Standard Criteria and Definitions for Excitation Systems for Synchronous Machines

JIC				Hydraulic Standards for Industrial Equipment

UBC	Uniform Building Code (Used for wind loads and seismic design)

       
3.0	TECHNICAL REQUIREMENTS

3.1	Operation

The Unit shall be capable of satisfactory operation from 0% load to 100% load at the Site Design Conditions.  During startup, the turbine shall be capable of idling unsynchronized for up to 60 minutes.  The UNIT shall be capable of starting, synchronizing and loading within 10 minutes of dispatch from a ready to start condition.

3.2	Performance Data and Guarantees

The Seller guarantees the kW output, heat rate, NOx, CO, PM10 and UHC emissions, and noise emissions of the Unit according to the Contract. 

Seller shall provide additional performance data to show how changes in ambient temperature and inlet/exhaust losses affect heat rate, power output, exhaust mass flow, and exhaust gas temperature. 

3.3	Site Design Conditions

3.3.1	Climatic Conditions

The Unit and related equipment furnished by the Seller shall be designed for proper operation with the following climatic conditions: 

· Maximum wind velocity of 100 mph
· Ambient temperature range of 44 to +105F* 
· Relative humidity of 15% to 100%

*Lower-operating temperatures can be realized with the addition of an anti-ice system

3.3.2	Seismic Conditions

The gas turbine structure and attachments shall be designed in accordance with UBC 1997, Seismic Zone 4.

3.4	Surface Temperatures

Surface temperature of components that can be readily accessed during normal operation shall not exceed 140F without a barrier to protect personnel.  The engine compartment interior and roof are excluded from this requirement. 


4.0	LM6000 SPRINT GAS TURBINE GENERATOR SET

4.1	Gas Turbine

	Major Components of the LM6000 turbine are:

· 5-stage low pressure compressor (LPC)
· 14-stage variable geometry high pressure compressor (HPC)
· Annular combustor
· 2-stage air cooled high pressure turbine (HPT)
· 5-stage low pressure turbine (LPT) 
· Accessory Drive Gear Box

The LPC will be driven through a concentric drive shaft by the 5-stage LPT, forming the low-pressure rotor.  The high-pressure rotor will be formed by the 14-stage HPC, driven by the 2-stage HPT.  The high pressure "core" will be formed by the HPC, combustor and HPT section.

The Unit uses the Low-Pressure Turbine (LPT) powers the output shaft.  Driving with the LPT improves fuel efficiency and allows the turbine to be directly coupled to the electrical generator rotating at 3600 RPM.  The gas turbine drives the generator through a flexible dry type coupling connected to the front, or "cold", end of the LPC shaft.

4.2	Turbine Cycle

	The gas turbine cycle begins with air entering the inlet plenum, where it is directed through inlet guide vanes into the LPC.  The LPC compresses the air by a ratio of approximately 2.4:1.  Air leaving the LPC is directed into the HPC.  Variable bleed valves (VBV) in the flow passage between the two compressors regulate the airflow entering the HPC during idle, low power operation, and transient load conditions.  To further control the airflow, the HPC will be also equipped with variable pitch inlet guide vanes and stator vanes.

	The HPC compresses the air by a ratio of approximately 12:1.  The HPC discharge will then be directed into the annular combustor section where it mixes with the fuel from the 30 fuel nozzles.  One igniter initially ignites the fuel/air mixture.  When combustion is self-sustaining, the igniter will then be turned off.  The hot combustion gases will then be directed into the HPT, which consequently drives the HPC.  The gas then expands further through the LPT, which drives the LPC.  The flanged LPC shaft drives the electric generator.

4.3	Inlet Section

The air intake section of the gas turbine consists of an annular flow section to direct the air stream into the low-pressure compressor.

4.4	Low Pressure Compressor

	The low-pressure compressor (LPC) will be a 5-stage axial flow compressor with 2.4:1 pressure ratio.   At low power settings and during large power reduction transients modulating bleed ports control LPC bypass flow to assure adequate LPC stall margins.  

4.5	High Pressure Compressor

	The high-pressure compressor (HPC) will be a 14-stage design. Variable stators in stages 1 through 5 provide stall-free operation and high efficiency throughout the starting and operating range.  The stator geometry of stages 6-14 will be fixed.

	The HP compressor casing will be split horizontally to allow ready access to the stator vanes and rotor blades for inspection or replacement.

4.6	Combustion System

	The gas generator will be furnished with 30 externally mounted fuel nozzles for the natural gas fuel system requirements.  For NOx reduction, water will also be injected into the fuel nozzles through a separate manifold..

	The Unit uses a high performance annular combustor with low exit temperature pattern, low-pressure loss and high combustion efficiency at all operating conditions.

4.7	High Pressure Turbine

	The high-pressure turbine (HPT) will be an air cooled, 2-stage design with demonstrated high efficiency.

	The HPT will be designed to be easily maintainable in service.  Significant maintainability features include:

	-	Stage 1 nozzle assembly will be removable as a unit.
	-	Stage 2 nozzle assembly will be removable as a unit.
	-	Turbine blades will be individually replaceable.
	-	Stage 1 and 2 shrouds will be segmented and designed for removal and replacement in the stator assembly.

	The 2-stage high-pressure turbine will be assembled on the same shaft as the 14-stage high-pressure compressor..

	Compressor discharge air will be used to cool the rotor structure and both blade stages.  The cooling air flows through the shaft and the bore of the stage 1 disk, where it separates to supply stage 1 and 2 blades.  Compressor discharge air and bleed air will be used to cool the HPT stator..

4.8	Low Pressure Turbine

	A 5-stage low-pressure turbine receives the outlet flow from the HP turbine.  The LP turbine will be mounted on a common shaft with the 5-stage LP compressor.  This shaft will be concentric to the HP rotor.

 4.9	Gas Turbine Support Structures

	Three frames provide support for the LP and HP rotors.  

· Front Frame

	The front frame will be a major engine structure that provides support for the LPC rotor and the forward end of the HPC rotor.  The frame also forms an airflow path between the outlet of the LPC and the inlet of the HPC.  Engine front mount provisions will be made off the front frame. 

	The front frame contains the engine "A" sump that includes a thrust and a radial bearing for support of the LPC rotor and a radial bearing which supports the forward end of the HPC rotor.  Lubrication oil, supply and scavenge, lines for the "A" sump will be routed inside the frame struts.  The engine inlet gearbox will be located in the "A" sump, with the radial drive shaft extending out through the strut located at the six o'clock position..

	
· Compressor Rear Frame

	The compressor rear frame consists of an outer case, 10 struts and the "B-C" sump housing.  The outer case supports the combustor and 30 fuel nozzles.  The hub provides support for both a thrust bearing and a radial bearing to support the mid section of the HP rotor system.

· Turbine Rear Frame

	The turbine rear frame provides the aft connection of the gas turbine to the base through the rear engine mounts and is the structure supporting the "D-E" sump, and the LPT stator case.

4.10	Accessory Drive System

	The hydraulic starter, lube and scavenge pump, variable geometry hydraulic pump, and other accessories will be mounted and driven from the accessory gearbox.  The accessory gearbox, located below the front HPC casing at the six o'clock position on the air collector, will be driven from the transfer gearbox through a short horizontal shaft.  The transfer gearbox will be driven by the high-pressure rotor system. 

4.11	Variable Geometry (VG) Control System

	The variable geometry system consists of a positive displacement hydraulic pump, with torque motor positioned hydraulic servos for porting fluid at regulated pressure, two HPC variable stator vane actuators and six LPC bleed valve actuators.  Electrical inputs from the SSEP controls operate three separate servo valves mounted on the gas turbine.  The variable output pressures from these servos position the low-pressure compressor variables bleed valves (VBV) and the high-pressure compressor variable stator vanes (VSV).  Position feedback of the moving elements will be provided by linear variable differential transformers (LVDT) integral with the actuators.

4.12	Gas Generator Overall Features

	Included are modular LPC assembly, fabricated compressor front frame and air collector, modular HPC and HPT, fabricated compressor rear frame and turbine mid-frame and modular LPT.  Each rotating mass will be supported by roller bearings, and rotor axial thrust loads are carried by ball bearings.  Labyrinth type, long-life seals will be used in the bearing sumps.  Each sump will be individually scavenged.  A common line to an air/oil separator vents the “A”, “B-C” and “D-E” sumps..


4.13	Starting Motor

	A hydraulic motor will be installed on the accessory gearbox to provide starting torque to the gas turbine.  A 200 HP (150 kW) electric motor and hydraulic pump mounted on the auxiliary equipment module provide pressured hydraulic oil to power the hydraulic starter motor.  (See Section 9)..


4.14	Fuel Systems

	The Purchaser will supply fuel in accordance with GE M&IAD Spec MID-TD-0000-1 at the baseplate connection.  The components downstream of the baseplate connection are supplied by the Seller..


4.15	Lubrication System 

	A complete lubrication system for the gas turbine will be furnished as described in Section 10.  The lube oil system includes mechanical pump, duplex filters, pressure and temperature instrumentation, 304 stainless steel reservoir and a 304 stainless steel piping system.  The gas turbine uses rolling element dry sump bearings.  There will be no need for auxiliary lube oil pumps.  Bearing sumps will be sealed with knife-edge seals and pressurized with compressor bleed air.  Oil will be removed from the seal air by an air-oil coalescer mounted on the roof skid..


4.16	Ignition System

	The ignition system includes one ignition unit, which converts the 115 V, 60 Hz power to high voltage, and includes  a high tension lead and igniter.  The ignition system will be used only during starting and will be turned off once the engine reaches idle speed.

4.17	Borescope Inspection Provisions

	Ports and removable covers in the casing permit borescope inspection of the blades and vanes of the low pressure compressor, the high pressure compressor, the high pressure turbine, the low pressure turbine, combustor, frames, and accessory gearbox.

4.18	Turbine Mounted Instruments

	These devices will be incorporated into an electronic control system furnished.  Details of the control system are described in Section 13.

	The gas turbine will be equipped with the following sensors:.


	Qty					Sensor

	2		Speed sensors (XN25) high-pressure rotor - magnetic pickup type - located on accessory gearbox.

				Speed sensors (XNSD) LP turbine rotor - magnetic pickup type - located in the LP turbine rear frame.

	1		Low-pressure turbine inlet temperature (T48) sensor system - chromel alumel thermocouples - located on LPT case.

	2		Accelerometers - located on the gas turbine, compressor rear frame, and LPT rear frame.

	7		Resistance Temperature Detectors (RTD) will be provided to measure and monitor the temperature of lube oil in the Transfer Gearbox, the B-C sump, D-E sump scavenge lines, the accessory gearbox and the lube supply line to the gas turbine.

	1		Low-pressure turbine inlet pressure probe (P48) - total pressure - located on the low-pressure turbine case.

	1		Low-pressure compressor inlet temperature and total pressure probe (T2, P2) - located on the IGV case.  The probe is a dual element RTD (two separate RTDs in one probe).  The probe also includes a P2 (total pressure) sensing port.

	1		High-pressure compressor inlet temperature and total pressure probe (T25, P25) - located on front frame.  The probe will be a dual element RTD (two separate RTDs in one probe).  The probe also includes a P25 (total pressure) sensing port.

	2		Variable stator vane (VSV) position sensors - linearly variable differential transformer (LVDT) - located on the actuators.

	2		Variable bleed valve (VBV) position sensors - linearly variable differential transformer (LVDT) - located on the actuators.

	1		High-pressure compressor discharge temperature (T3) sensor - A dual element chromel - alumel thermocouple mounted on the compressor rear frame.

	3		Remote indicating chip detectors, located in scavenge oil return lines.

	2		Liquid manifold temperature sensors will be provided.  Type K thermocouples (furnished on dual-fuel or gas-fuel-with-water-injection units only).

4 19           ENHANCED SPRINT System

The system will utilize demineralized water as a sprayed “inter-cooler in-between the low pressure and high pressure compressors.  This “inter-cooling” lowers the compressor discharge temperature (T3).  The T3 temperature will typically be the limiting engine control point at higher ambient temperatures.  Cooling the T3 allows the unit to operate at another controlling limit, which will allow more fuel to be injected into the engine at a given engine inlet temperature (T2).  The water flow rates will vary depending on the (T2) conditions.  The maximum flow rate should not exceed 30 GPM of demineralized water.  The system will be programmed to operate automatically after being enabled.  It will shut itself down if the load falls below a pre-determined minimum loading, and if the T2 conditions fall below the point where SPRINT is no longer useful.

4.20            Water Injection System

The water injection system consists of inlet strainer, valves, piping controls and a duplex or two simplex boost pump skid(s) to boost water pressure to the required pressure.  Purchaser must supply demineralized water to the customer connection located on the water injection boost skid.  A minimum supply pressure of 5 psig will be available during gas fuel operation at a maximum rate of 55 gpm.  NOx water cleanliness will satisfy GE M&IAD Spec MID-TD-0000-3. 



5.0	GENERATOR AND AUXILIARIES

5.1	Generator Design

The generator will be an air cooled, self-ventilated, cylindrical rotor machine.  It will be a two pole synchronous generator with a brushless excitation system and a permanent magnet pilot exciter.  The generator utilizes an open, drip-proof design and will be packaged in a housing which reduces average noise levels to 85 dB(A) at 3 feet from unit and 5 feet above grade.  The rotor will be supported by two split sleeve bearings, which will be lubricated with a pressurized mineral oil system.  The generator has a design life of 25-30 years, utilizes Class F insulation and will be sized to operate with Class B temperature rise.  The generator will be capable of absorbing the site rated power output of the gas turbine for baseload operation throughout the entire ambient temperature range of the application.

	The generator will be capable of a 110% power overload for 2 hours out of every 24 hours of operation with no loss of operating life.  The generator will also be capable of withstanding a 30% overload current for 1 minute.

The generator and turbine shall be capable of operating at full output at plus/minus 3-percent frequency deviation continuously. 

5.2	Brushless Excitation System

	A brushless exciter will be furnished with each generator.  The brushless exciter will be the direct connected, rotating type, electrically and mechanically coordinated with the generator to insure a reliable generating unit.  The exciter will be powered by a Permanent-Magnet-Generator (PMG) mounted on the shaft of the main generator. 
	A rotating, full-wave bridge rectifier converts the AC output of the exciter to DC, which will be fed directly into the generator field.  The voltage regulator controls the output of the exciter.




5.3	Voltage Regulator System

	The generator will be furnished with an auto-manual electronic voltage regulator system.  The voltage regulator system will be rack-mounted in the unit control panel and maintains generator output voltage within +0.5% under steady state operating conditions.  The voltage regulator utilizes single phase sensing circuitry and includes:

	-	diode failure alarm			-	under excitation limiter
	-	flux limiter				-	auto follower & null balance
	-	over-excitation limiter			-	auto transfer to manual control 
-	volts per Hz control

5.4	Neutral Cubicle and Line Side Cubicle

Separate terminal boxes are provided on opposite sides of the generator to house the neutral and line terminals.


5.4.1	Line Side Cubicle

The line side cubicle will be the Purchaser's connection point to the high voltage output of the generator.  The cubicle bolts to the right hand side of the generator enclosure, as viewed from the exciter end.  It contains 3-phase power lugs, lightning arrestors and surge protectors and bus work.  The cubicle will be adequately sized to accommodate stress cones supplied by others.  The line compartment, provided by the Seller as an option, shall contain 6 CTs for generator protective relaying in Public Utility applications.


5.4.2	Neutral Cubicle

The neutral cubicle will be the Purchaser's connection point for grounding the generator.  The cubicle bolts to the left-hand side of the generator enclosure, as viewed from the exciter end.  Within the cubicle the three phases will be brought together to a "Y" point with bus bar.  The "Y" point will be connected to a high impedance grounding system* furnished by the Seller.  The grounding system includes a transformer and a secondary grounding resistor in an enclosure mounted on the neutral cubicle.

The neutral cubicle contains 7 CTs supplied by the Seller; 3 for metering, 3 for protective relaying, and 1 for cross current compensation.


5.5	Generator Accessories

5.5.1	Stator Temperature Detectors

	A minimum of six platinum resistance temperature detectors (two per phase) will be embedded in the stator windings.  The RTD's will be the 100-ohm at 32oF type.

5.5.2	Bearing Temperature Detectors

An embedded RTD will be provided for each radial bearing.  In addition, an RTD and local thermometer will be furnished in the drain line of each bearing.  Monitoring and temperature indications will be provided at the unit control panel.


5.5.3	Space Heaters

The generator will be equipped with space heaters located inside of the generator enclosure.  The space heaters will have adequate capacity to prevent condensation of moisture within the generator enclosure when the unit is not operating.  The space heaters will be designed for operation on a three phase, 480 VAC, 60 Hz system.  The space heater will be automatically switched ON/OFF by the unit control panel and a contactor in the Unit motor control center.


5.5.4	Vibration Detectors

Two Bently Nevada vibration detectors will be mounted 90 degrees apart at each radial bearing (Total 4).  The proximeters and cables will be wired to the main termination box in the generator compartment.  Monitoring equipment will be provided in the unit control panel.

5.5.5	Ground Fault Monitoring

Continuous electronic monitoring of the generator rotor winding and its connections will be provided.  Indication of a ground fault will be provided at the unit control panel.


 6.0	AIR INLET SYSTEM - MULTI STAGE DESIGN

	The air inlet system:

Maintains clean airflow required by the gas turbine, generator cooling, and enclosure ventilation.

Minimizes frequency of high efficiency filter replacement.

Permits the inclusion of optional equipment including inlet conditioning and anti-ice protection.


6.1	Filtration Specifications

The Unit air inlet system has a three-stage filter which removes 99.9 percent of all particles 5.0 micron and above under the specified environmental conditions.  The filter is not designed to protect the gas turbine against salt laden air.
  

	Total AirFlow:	335,000 SCFM

	Engine Combustion Air 		230,000 SCFM

	Ventilation Air for Turbine &	105,000 SCFM 
	Generator Compartments

6.2	Filter House Construction

6.2.1	General Arrangement 

The filter house will be a three-section unit, assembled at the job-site.  The left side and right side filter house sections contain the filtering elements.  The center section will be a fabricated plenum with a bottom outlet for the filtered air flow.  Weather hoods shield the filter sections from driving rain or hail.  A pre-designed transition duct with expansion joint mates the filter to the engine enclosure.  Ladders and platforms will be furnished to provide access to the service doors at each filter section.  Internal walkways and lighting will be provided within each filter section to simplify operator changeout of filter elements.  The filtered airflow will be divided into two air streams by ducting within the filter assembly, providing:

· Combustion air for the gas turbine
· Generator Cooling Air
· Ventilation air flow for the generator and turbine compartment


6.2.2	Material

The filter housing will be constructed of steel plate.  Two (2) coats of protective paint will be applied to the exterior and interior carbon steel surfaces.

6.3	Filtration System Details 

6.3.1	Inlet Screen

The inlet air passes first through a wire mesh screen that removes trash, paper, and other loose objects.

6.3.2	Prefilter

Next, the air stream passes through a replaceable pre-filter.  The pre-filter removes coarse particles and extends the life of the high efficiency barrier filter.

6.3.3	Barrier Filter

	The final filtration stage consists of a high efficiency barrier filter with an extended surface area.  The replaceable cylindrical canister filter elements will be rugged, provide high dirt-holding capacity and have low pressure drop.

6.3.4	Restriction Indication

A pressure switch will be provided for alarm and shutdown based on the filter system pressure drop:

	- New and Clean (Typical)			4" H2O (9.9 mbar)
	- Alarm					5" H2O (12.4 mbar)
	- Shutdown				8" H2O (19.8 mbar)

6.4	Air Inlet Anti-Ice 

	Sixteen row heating/chilling coils will be installed in the combustion air stream located in the air filter house in which the customer can circulate a hot water/glycol solution to heat the inlet air of the gas turbine.  This protects against ice formation on the inlet bellmouth when temperatures drop below 45F with relatively high humidity.  Ice entering the inlet of the gas turbine has potential to cause catastrophic damage.  The heating coils will be built with copper tubes and aluminum fins. The piping and equipment external to the coils, including valves, drains and controls will be provided by others. 




6.5	High Performance Chilling Coils

	This coil will be sized to lower the temperature of the inlet combustion air to 50oF, from a 95oF dry bulb and 74oF wet bulb.

	Cold water supply, and piping, fittings, valves and controls exterior to the exchanger will be furnished by others unless the packaged chiller option is required as outlined in section 6.6 or heater package in section 6.7.

 6.6	Turbine Inlet Air Chiller Package (Optional Feature)

	The seller offers a 2200 Ton single lift inlet chiller module measuring 14’W x 45’L x 12’H with an estimated operating weight at 114,000 lbs. Redundant pumps for the condenser and evaporator will be included as well as controls, switchgear, valves, piping, and insulation. For further benefit, the seller can supply as an option, a Marley Cooling Tower designed around the chiller module.

	A complete indoor motor control panel containing all the electrical switchgear, breakers, and power distribution system is located inside the acoustically treated module. The Purchaser will provide one 480 volt and one 4160 volt feed to the chiller package. 

6.7	Anti-Ice Heater (Optional Feature)

	Depending on site conditions, this module will house between five and nine, one million BTUH input Natural Gas Fired Boilers.  This option allows for the advantage of utilizing the chilled water pumps already located on the chiller module.  A small stream of water/glycol will be taken out of the chiller water loop, heated, and then mixed downstream to give a minimum five degree temperature rise in the heater coil, with a corresponding combustion air inlet temperature increase of 10 degrees. Materials for integration with the Chilling module include, pumping, control, and auto changeover from inlet cooling to heating.

Similar to the chiller module, the anti-ice heater includes the required electrical, lighting, starters, controls, and disconnects for a single point 480V, 3 phase, 60 hertz power connection. 

7.0		ENCLOSURE, VENTILATION AND NOISE CONTROL

7.1		Enclosure

	The unit enclosure will be designed for outdoor installation and wind loads of 100 mph.  It will be divided into turbine and generator compartments by a bulkhead.  The inlet volute will be an enclosed structure located in the turbine compartment.   The turbine exhaust flows axially, out a flanged connection at one end of the enclosure.  Access doors and air conditioning (ac) will be located in each compartment. The engine compartment contains an integral overhead bridge crane to facilitate engine removal.

	The enclosure walls utilize a sandwich construction filled with high-density fiberglass insulation blankets.  The inner wall panel will be fabricated from perforated 18-gauge stainless steel.  The outer wall panel will be 14-gauge cold rolled carbon steel.  The turbine and generator compartment walls will be supported by a structural steel framework and will withstand the internal pressure developed by the fire extinguishing system.  The enclosure hinges, latches and mounting hardware are stainless steel or chrome plated.

7.2		Ventilation

	The ventilation system removes heat from the turbine and generator compartments and reduces the hazards in the event of a fuel system failure.  Both the engine compartment and generator compartment will be fully ventilated by redundant fans.  Ventilation air will be filtered to the same quality as the combustion air for the gas turbine.  

7.2.1		Gas Turbine Compartment Ventilation

	Ventilation air enters the compartment at the bottom front center of the room.  The ventilation system maintains airflow of 60,000 SCFM through the gas turbine compartment.  During normal operation, 1 vent fan provides sufficient airflow for ventilation purposes.  If engine compartment temperatures reach 140 F, the standby fan will assist until temperatures are below the high temperature alarm conditions.  The ventilation system maintains a negative pressure in the turbine compartment.

7.2.2		Generator Compartment Ventilation

	Duplex fans provide ventilation to generator compartment and cooling air to the generator.  During normal operation conditions, a single ventilation fan provides the 45,000 SCFM flow required for ventilation and cooling with the second fan on standby.  The generator compartment will be classified as a non-hazardous enclosure because a positive pressure is maintained.

7.2.3		Noise Control
	The equipment enclosure and air inlet silencer reduce near field noise to 85 dB(A) at 3 ft. from the enclosure and 5 ft. above grade.

8.0		TURBINE EXHAUST SYSTEM (Optional Feature)

	The UNIT exhausts through an axial exhaust outlet at the end of the turbine enclosure to facilitate in-line mounting of an optional simple cycle exhaust stack.  The stack assembly will consist of expansion joint, 85 dBA silencer, 90° elbow and 45-ft. stack.  An optional 15’ extension may be available separately.  For requirements greater than 60’, a separate reinforced assembly will be required.

	The stack shall include EPA emissions ports with access ladders and platforms per recognized “Good Engineering Practice” design.



9.0	STARTING & WATER WASH SYSTEMS AND AUXILIARY EQUIPMENT MODULE

	The gas turbine will be started by an electro-hydraulic system that includes:

· An electric motor-driven hydraulic pump mounted on the auxiliary equipment module. 
· A hydraulic motor mounted on the turbine auxiliary gearbox, which rotates the HPC.
· Controls, valves, filters, interconnect hoses and heat exchanger.

	The same system cranks the turbine for purging, water washing, and cool down.
9.1	Starting System Operation

	To start the gas turbine, the hydraulic motor must 

· rotate the HPC to purge the engine 
· accelerate the HPC to ignition speed 
· continue acceleration to self-sustaining speed

	The starter accelerates the HPC to 2,200 RPM, and cranks at this speed for two minutes to purge the exhaust stream for simple cycle applications.  The purge cycle is a safety measure performed at the onset of each start routine.

	After completing the purge cycle, the HPC slows to a light-off speed of 1,700 RPM.  Once ignition is verified, the starter and the turbine then work together to accelerate the HPC to 4,500 RPM, where the starter disengages automatically.  The gas generator continues to accelerate until it reaches idle speed and is stabilized by the governor.  The turbine will then be self-sustaining and support a start time of ten minutes or less as defined in section 3.1.

9.2	Hydraulic System Description

	The hydraulic starting system consists of:

	Hydraulic cranking motor (mounted on turbine auxiliary gearbox)

	And the following equipment mounted on the auxiliary equipment module:

· 200 HP (150 kW) electric motor
· 6000 psi hydraulic pump
· 40-gallon hydraulic reservoir
· Air/Oil cooler with hydraulic fan motor
· Duplex Filter
· Control system

	The hydraulic circuit will be a closed loop design with a 40-gallon reservoir.  The system requires an initial fill of approximately 35 gallons of ISO VG 46 premium, anti-wear petroleum based hydraulic fluid.  A small charge pump on the cover of the main pump draws fluid from the reservoir to prime the system during each start cycle.  The control system modulates pump flow from zero to approximately 55 GPM during the starting cycle.  This flow regulation permits accurate control of gas generator speed for purging, ignition and acceleration.  The Air/Oil cooler prevents overheating of the hydraulic oil and permits extended cranking for cool down or water wash.

	9.3	Water Washing Equipment

	The following equipment will be mounted on the auxiliary equipment module:

	-	304 Stainless steel water wash reservoir
	-	Manual fill connection for washing chemicals
	-	Manual water fill valve
	-	Solenoid valves for water wash sequencing		
	-	Interconnect hoses between auxiliary skid and main unit  

	The following equipment will be mounted in the turbine enclosure:

	-	"On-line" spray nozzles
	-	"Crank-soak" spray nozzles
	-	 Stainless steel piping

	Purchaser will supply compressed air,  between 80-120 psig filtered to 20 microns, cleaning solution, and demineralized water for the water wash system.

9.3.1	Cleaning Solution Specifications

	The LPC and HPC sections of the engine will be cleaned with a water/detergent mixture followed by a thorough rinsing.  Rochem solvent and B&B Chemical Company compound 3100 are recommended cleaning agents.  Other cleaning agents must conform to GE standard MID-TD-0000-5.  Water will be used to dilute the solvent and also for rinsing after completion of the cleaning process.  A water/anti-freeze mixture must be used for dilution and rinsing in ambient temperatures of 50oF, or below.  See above specifications for suitable anti-freeze recommendations.

9.3.2	Water Quality Standards

	Please refer to the attached GE Spec MID-TD-0000-4 for compressor cleaning water requirements.


10.0	LUBE OIL SYSTEMS

The gas turbine will be lubricated with synthetic lube oil.  A separate lube oil system using mineral oil will be provided for the electric generator.
Fin fan coolers or water to oil coolers will be used for lube oil cooling.  Coolers will be built to the same specifications as the other auxiliary equipment supplied with the Unit including paint specification, weld specification, seismic design, and wind loading.  Coolers will be designed to operate in ambient conditions up to 95F.  Coolers will be carbon steel with 304 stainless tubes and aluminum fins.  Fans will be aluminum with 7-½ hp Marathon motors. 

10.1	Gas Turbine Lube Oil System

1.	Supply System - Provides clean, cool oil to the turbine bearings at the proper pressure.

2.	Scavenge System - Recovers (scavenges) the lube oil from the bearing drain sumps, then filters and cools the oil and returns it to the reservoir.

	These sub-systems combine to provide dependable and efficient lubrication for the gas turbine. 


10.1.1	Gas Turbine Lube Supply System

	Approximately 130 U.S. gallons of lube oil are stored in the 150 U.S. gallon capacity stainless steel reservoir mounted on the auxiliary equipment module.  The reservoir will be fitted with a low level alarm switch, a level gauge, a filler connection, and a vent demister.  An electric heater with thermostatic control will be included.

	A positive displacement lube oil pump, mounted on the gas turbine accessory drive gearbox, takes suction from the lube oil reservoir.  The pump provides approximately 17 GPM of cooled, filtered lube oil to the turbine bearings.

	Oil from the pump discharge will be filtered by a duplex, full-flow filter (6 microns absolute) located on the auxiliary equipment module for ease of replacement.  Filter elements can be serviced during turbine operation. A local differential pressure indicator will be provided to monitor the lube oil filter condition.  A high differential pressure alarm will be provided to indicate that filter service is required.   

	Lube oil supply temperature will be measured by an RTD.  The temperature will be shown on the control panel CRT, and controls provide high temperature alarm and shutdown.  The lube oil supply passes through an anti-siphon check valve and will then be distributed to the bearing chambers where oil is sprayed onto each engine bearing.  Pressure switches provide low-pressure alarm and shutdown signals to protect the turbine.

10.1.2	Gas Turbine Lube Scavenge System

	Lube oil is removed from the bearing sumps by a 5 element scavenge pump.   RTDs measure scavenged oil temperature at sumps B, C, D, and E.  Scavenge oil temperature will also be measured via RTD at the accessory gearbox and transfer gearbox discharge.  , with readout, alarm and shutdown at the unit control panel.  A check valve on the pump discharge prevents siphoning of oil back into the engine during shutdown.

	The scavenged oil will be filtered through a duplex full-flow filter (6 microns absolute) located on the auxiliary equipment module.  A local pressure indicator and pressure instrumentation will be provided to indicate when filter service is required.  
	
10.1.3	Air/Oil Separator Operation

	To prevent excessive oil consumption, the bearing sumps will be vented to an air/oil separator rated to minimize oil carryover to the environment per accepted “Good Engineering Practice”.  The air/oil separator is mounted on the ventilation module on top of the generator set enclosure.  The recovered oil will be returned to the reservoir by gravity flow.  The air removed from the mixture will be de-misted and vented to the atmosphere.

10.2	Generator Lube Oil System

	The generator lubrication system provides approximately 30 GPM of cooled and filtered oil to the generator bearings.  The generator lube oil reservoir, pumps and filters will be located in the generator compartment.  Two doors provide easy access to these components, and the operator can check the lube oil gauges without entering the generator compartment.  The lube oil filters may be changed while the unit is operating. 

		
10.2.1	Generator Lube Oil Supply

	The stainless steel reservoir includes a sight level gauge, fill connection and drain valve.  A switch provides a low-level alarm at the unit control panel.  A thermostatically controlled immersion heater will be provided to maintain adequate lube oil temperature in the reservoir.  

	The main oil pump will be a gear type and mechanically coupled to the generator shaft outboard of the exciter.  An AC motor-driven auxiliary lube oil pump will be used during the start/stop sequencing and as a backup to the main pump.  Rundown tanks provide lubrication during coast down, if the AC lube oil pump should fail or if AC power is lost.

	Oil flow will be regulated at each bearing housing by an orifice plate.  The oil flows through the orifice and into the bearings and forms a film that cools and lubricates the journal.  Pressure switches at the bearing supply header provide low pressure alarm and shutdown signals to the unit control panel.  

	If the supply pressure drops, a low lube oil pressure switch automatically starts the auxiliary lube oil pump. If the lube oil pressure falls to a lower level, the turbine generator set shuts down and special “run-down” oil tanks slowly feed the generator bearings during coast down.

	The primary and auxiliary lube oil pumps can each supply 100% of the generator lube oil requirements.  Each pump will be equipped with a pressure relief valve piped to the reservoir.  Lube oil pressure at the supply header will be controlled by a pressure-regulating valve, which bypasses excessive oil flow to the reservoir.

	A local pressure indicator and pressure instrumentation will be provided to indicate when filter service should be required. Filters may be serviced during operation. 

10.2.2	Generator Lube Oil Return

	Each bearing will have a gravity drain and sight glass, which permits the operator to visually verify oil flow.  A dual element RTD will be embedded in each bearing to measure the actual metal temperature.  These RTDs will be continuously monitored at the unit control panel and provide alarm and trip signals.  In addition, an RTD and a temperature gauge will be provided in each drainpipe to monitor bearing discharge oil temperatures.



11.0	FUEL SYSTEM AND WATER INJECTION SYSTEM 

	The base gas turbine will be configured for gaseous fuel operation.  
11.1	Gaseous Fuel System

	The gaseous fuel system contains the following major components that are to be mounted in the turbine compartment, adjacent to the engine:

· Duplex gas strainer, pressure switches and local gauges
· Primary shut-off valve
· Fuel metering valve
· Secondary shut-off valve
· Fuel flow meter
· Fuel gas manifold
· 30 Fuel gas nozzles

	Gaseous fuel will be supplied to the baseplate connection at 675-psig ± 20 psi for full power operation.  A Purchaser supplied filter, pressure regulator, pressure relief valve and manually operated shut-off valve will be installed in the purchaser fuel supply system adjacent to the Unit baseplate.

	To protect the turbine against both high and low pressure conditions, the gaseous fuel system will be provided with pressure switches located upstream of the fuel control valve.  The fuel control valve will be an electrically actuated Woodward design.  The fuel control valve provides an accurate, non-pulsating flow of fuel to the engine for initial light off, acceleration and on-line operation.

11.2	Gaseous Fuel Specification

	The minimum temperature of gas fuel supplied to the gas turbine shall be either 50F greater than the saturated vapor temperature of the gas at the supply pressure or the hydrate temperature, whichever is greater.  The temperature of the gas fuel should not exceed 300F at the gas fuel manifold inlet.  Gas fuel temperatures above 300F will result in a shutdown procedure.  The gas fuel will be defined for each application by the Purchaser and should comply with the attached GE Spec MID-TD-000-1 .  

11.3	Water Injection 

	The water injection metering system is added to reduce NOx emissions.  Demineralized water will be injected into the combustor through ports in the fuel nozzles to produce NOx suppression.  Water will be supplied to the nozzles by a special water manifold.  The Seller will supply the complete metering system, controls, and boost pump skid.

11.3.1	Water Quality Specifications

	Purchaser will supply demineralized water to the Seller defined connection on the water injection boost skid.  A minimum 5-psig, supply pressure will be available to the Seller at a flowrate of 55 GPM per GE Spec MID-TD-0000-3 for NOx water requirements.  
	


12.0	FIRE AND GAS DETECTION AND EXTINGUISHING SYSTEM

12.1	General

	The gas turbine generator set includes an extensive safety system to detect fire, unsafe temperatures or explosive atmospheres in the equipment enclosure.  The system releases CO2 should a fire be detected.

	The enclosures will be designed to reduce the hazard of fire and explosion.  A wall separates the turbine and generator/gearbox compartments to provide isolation.  Individual ventilation systems, with redundant fans, create a positive pressure in the generator/gearbox compartment and a negative pressure in the turbine compartment to maintain separation.  In addition to this fundamental safeguard, gas detectors, thermal detectors, optical flame detectors and an extinguishing system that conforms to NFPA will protect the enclosures.  

12.2	Unit Mounted Equipment

12.2.1	Gas Detectors

	Two (2) hydrocarbon gas detectors will be provided in the turbine compartment near the ceiling.  A third detector will be located in the front of the generator compartment.  If any gas detector senses a gas concentration of 15% LEL, a warning will be initiated.  If a sensor detects a gas concentration of 60% LEL, an emergency shutdown will be initiated.

12.2.2	Optical Flame Detectors

	Four (4) optical flame detectors will be provided. Three (3) are mounted in the front of the engine compartment and operate with 2-out-of-3 voting logic.  One (1) optical flame detector will be mounted in the generator compartment.  A flame indication by the generator room sensor or any two (2) engine room sensors initiates an emergency shutdown and extinguishing agent release.

12.2.3	Thermal Detectors

	Thermal detectors monitor the enclosure temperatures as follows:

	GAS TURBINE ENCLOSURE:

· Two (2) RTDs.  Alarm at 140o F and shutdown at 150o F.
· Two (2) spot temperature detectors.  Shutdown at 450o F.

	GENERATOR ENCLOSURE:

· One (1) RTD.  Alarm at 115o F and Shutdown at 150o F.
· Two (2) spot temperature detectors.  Shutdown at 225o F.

	In addition to alarm and shutdown functions, the RTDs provide enclosure temperature signals for the unit control panel CRT.  The spot temperature detectors will be a bimetallic design and respond to both rate-of-rise and compartment temperature.  They cause a unit shutdown and release of the extinguishing agent when tripped.

12.2.4	Manual System Trip

	Three (3) manual trip stations will be located on the rotating equipment module; one (1) on each side, near the center of the package, and the third at the exciter end of the generator.

12.2.5	Extinguishing System

	A CO2 extinguishing system will be provided with the Unit package.  The system components include:

· Main extinguishing agent storage cylinder(s)
· Reserve extinguishing agent storage cylinder(s)
· Necessary valves, piping and wiring

	The extinguishing agent will be stored in pressurized cylinders in a mounting, complete with rack and clamps to hold the cylinders and piping to connect the cylinders to the distribution header and nozzles.  The reserve cylinders will be an "automatic backup", and will be released if detectors still indicate a hazard ninety (90) seconds after release of the main cylinders.

	The piping within the equipment package, from the pressure connection to the nozzles in the turbine and generator compartment, will be installed.  The fire system control panel controls release of the extinguishing agent.

12.3	Fire System Controls

12.3.1 	General

	The fire and gas detection system will be controlled by solid-state modules, which are to be rack-mounted in an enclosure on the front of the unit control panel.  These modules monitor signals from the detectors mounted on the equipment.  Other panel-mounted modules provide logic, memory and output functions to complete the system.

12.3.2	Power Supply

	In accordance with NFPA, the fire and gas detection controls will be powered by a dedicated 24V DC battery system.

12.3.3 	Sensor Monitoring

	Each equipment mounted sensor will be monitored by the fire and gas detection system control panel.  Solid state modules compare each signal to alarm and shutdown set points.    Readout of gas detector signals will be provided in the HMI.  An alarm from any gas detector provides a contact closure in the alarm summary channel and sounds the panel alarm horn.  A shutdown signal from a gas detector, optical detector, thermal detector, or manual station provides a contact closure in the shutdown summary bus.  This closure initiates an emergency shutdown.

12.3.4 	Defective Sensor Protection

	Each sensor will be connected with closed loop circuitry to verify its readiness.  Should the sensor or its wiring become defective, a "fault" condition will be indicated on the fire and gas detection control panel.  A faulty sensor will not trip the unit nor initiate an extinguishing agent release.

12.3.5	Extinguishing Agent Release Logic

	When a CO2 release situation may be imminent, ventilation fans will be turned off and a horn will sound.  After a time delay, the extinguishing agent will be released into both generator and turbine compartments.  Fire dampers will be closed the instant CO2 should be released. 

	A concentration level sufficient to extinguish flames will be established in approximately thirty (30) seconds.  If the primary cylinders fail to discharge within four (4) seconds, the reserve cylinders will be discharged.  If flames are still detected ninety (90) seconds after the primary extinguishing agent cylinders have been discharged, the reserve cylinders will be discharged.

13.0	CONTROL AND MONITORING SYSTEM

	General Description

	The control and monitoring system for the gas turbine generator set will provide a highly reliable, operator friendly package.  System components will include:

· Turbine Generator Unit Control Panel
· Control Batteries and Charger Assembly
· Gas turbine wet gauge panel and water wash panel (local)
· Generator wet gauge panel (local)

	The unit control panel will be the primary control point for the system.  The gas turbine wet gauge panel will be mounted on the turbine enclosure and provides process readouts and safety devices necessary for maintenance.  Switchgear cubicles containing circuit breakers, protective relays, transformers and motor control center equipment may be available as optional equipment, as described in Section 16.

13.1	Unit Control Panel

13.1.1 	General

	The unit control panel will be the focal point for operating the gas turbine generator system.  The panel uses state of the art electronics and is suitable for installation in a non-hazardous local control room near the gas turbine generator.  The control panel includes digital meters for key parameters control switches and HMI for operator commands, a programmable, microprocessor based sequencer, a CRT display, and Ethernet port to export data to a customer DCS, remote terminal or printer.

13.1.2 	Remote Panel Interface

	The Unit Control Panel will have a built-in interface for easy connection of a Purchaser's Remote Control Panel or Distributed Control System.

	The Unit Control Panel will accept Start/Stop and other operating commands from "dry" relay contacts in the Purchaser's system.  This allows the Gas Turbine/Generator to be integrated into the Purchaser's overall plant control system.

	To provide information at a remote location, the Unit Control Panel transmits status information (Stopped, Starting, Running, etc.), Alarms and Shutdowns, and operating parameters (Pressure, Temperature, Flow, etc.) via an Ethernet port in the sequencer.  The Purchaser may use this information on a remote CRT to monitor the operation of the unit.

13.1.3 	Cabinet Construction

	The unit control panel will be housed in a freestanding cabinet.  The cabinet will be constructed of welded cold rolled steel.  Approximate dimensions are 90"H x 114"L x 30"D.

	Special care will be given to panel appearance and finish.  A high quality corrosion protection, primary painting and finish painting process will be employed.  The standard finish will be textured semi-gloss ANSI gray color paint

13.2	GE Mark VI Fuel Control/9070 Sequencer

	A GE Mark VI Fuel Control/9070 Sequencer in the unit control panel provides sequencing, monitoring and fuel management control for the system.  The Mark VI uses a 32-bit processor and high-speed digital circuitry to control the turbine and generator.  A front-mounted HMI will permit tuning of selected system variables while in operation.  Plug-in modules provide flexibility of operation and permit future system expansion.

	The Mark VI controls turbine speed with an electrically actuated fuel valve mounted in the engine room adjacent to the turbine.  

13.2.1 	Fuel Management System 

	The Fuel Management System provides the following:

13.2.1.1	Light Off Fuel Control

	This function accurately controls minimum fuel flow for reliable engine light off.  
13.2.1.2	Acceleration Control

	This function controls the rate of increase of fuel flow to the engine.  While increasing the gas generator speed, the acceleration control continuously checks the rate of speed increase to prevent over fueling conditions which could damage the engine.

13.2.1.3	Deceleration Control

	This function prevents flameout by controlling the rate of reduction of fuel flow to the engine.  The deceleration schedule will be a function of HPC minimum speed, corrected by compressor inlet temperature, which will be set to prevent flameout.

13.2.1.4	Temperature Control

	The gas generator LP turbine inlet temperature (T48) will be monitored at all times.  During start-up and acceleration the temperature limits will be lower than the steady state, full-power limit.  After the engine has accelerated to operating speed, the engine will be allowed to operate at its base load T48 temperature to produce full power.

13.2.1.5	Speed Governing

	The Fuel Management Systems varies the speed of the high-pressure compressor by controlling the rate of fuel flow.  For maximum safety and stability, the fuel management system incorporates "low select" circuitry.  This circuit uses the lowest of the following signals to control the high-pressure compressor speed:

	.	High-pressure compressor speed control 
	.	Low-pressure compressor/output shaft speed control
	.	Maximum temperature control 
	.	Acceleration control
	.	Deceleration control
		

13.2.2 	Programmable Sequencer 

	The programmable sequencer controls automatic starting, running and stopping of the turbine generator set.  Programmed time delays will be used to ensure that the sequence will be orderly and that permissive conditions exist before starting the next event.  This careful sequencing provides dependable control and permits the unit to be started and stopped, either locally or remotely, with a single pushbutton.

13.2.2.1	Starting Sequence

	A "ready to start" indication shows that the required trips have been reset, the start permissive sequence has been accomplished, the oil and bearing temperatures meet minimum start temps, and the unit stands ready to be restarted.

	From a "ready to start" condition, the following automatic start and load sequence will occur when the operator turns the "start" switch:

· The GE 9070 PLC turns on the primary ventilation fans;
· The generator AC lube oil pump system activates and output pressure will be verified;
· The starter motor switches on, and the engine begins cranking at 2,200 RPM to purge the system for a minimum of two minutes, depending on exhaust configuration;
· Engine slows to 1,700 RPM;
· The fuel system shutoff valves open;
· The ignition system starts;
· The turbine fires and accelerates to 4,500 RPM;
· The starter disengages, and the turbine accelerates under its own power to idle speed;
· The ignition system de-energizes.
· The turbine warms-up at idle speed for a pre-set time before automatically ramping to synchronous speed;
· Generator voltage builds;
· The automatic synchronizer matches generator speed, phase and voltage to the electrical bus;
· The synchronizer issues a "breaker-close" command (verified by two "synch-check" relays) and the breaker closes;
· The "ready to load" indicator turns on and the operator can begin loading the generator manually.  (Optional automatic loading can also be supplied).

	Sequence events must be completed within preset times, or the start will be aborted.  The sequencer provides similar automatic shutdown sequence when the Stop button is pushed.

13.3	Additional Control System Functions

	The control system also includes the following equipment and control functions:

13.3.1 	Engine Temperature

	Eight chromel-alumel dual element thermocouple probes measure the LP turbine inlet temperature.  A connecting harness permits individual readout of the eight input signals, which will be transmitted to the unit control panel and used by the fuel management system.

13.3.2	Low Pressure Compressor (LPC) Speed

	Two eddy-current type speed sensors will measure the low-pressure shaft speed .  These sensors detect the blade-passing frequency and provide an electrical signal to the fuel management system.  This signal will be used to control acceleration and output shaft speed, and to actuate overspeed and underspeed switches.  The LPC speed will be indicated on the unit control panel.

13.3.3 	High Pressure Compressor (HPC) Speed

	Two magnetic pickups in the accessory gearbox sense HPC speed.  The speed signals will be used by the fuel management system to control acceleration/ deceleration and to activate switches in the control sequence, including overspeed alarm and shutdown.  The HPC speed will be indicated on the HMI.


13.3.4 	Alarm and Shutdown System

	A comprehensive alarm and shutdown system will be provided for the turbine generator set and its auxiliaries.  Field-mounted sensing devices (level, pressure, temperature, etc.) provide signals to input modules of the programmable sequencer and fuel management system.  If an abnormal condition should be detected on any sensor, then an alarm and/or shutdown will be initiated.  A HMI display indicates system malfunctions sequentially.  An optional hard copy printer provides a sequential history of alarm and shutdown conditions.

	An “acknowledge” push button on the unit control panel HMI silences the audible alarm.  Pressing the Reset button clears the HMI display if the system faults have been corrected.

	For additional safety following a shutdown, the operator must acknowledge and reset the alarms before restarting the turbine.

13.3.5 	Vibration Monitor

	Vibration monitoring will be provided for the gas turbine and electric generator.  Two accelerometers on the Gas Turbine casing will be monitored in accordance with the General Electric Aircraft standards.  Two (2) Bently Nevada proximity probes will be located at each generator bearing (total four (4) probes).

	A Bently Nevada vibration module mounted in the unit control panel continuously monitors each vibration channel.  Vibration levels will be indicated on the HMI.  Excessive vibration causes alarm or shutdown.

13.3.7 	Automatic Synchronizer

	Synchronization may be accomplished manually with the synchroscope in the unit panel, or by selecting an automatic synchronizer included in panel.  The auto synchronizer matches the generator's frequency, phase and voltage with the bus and then issues a "breaker close" command signal.  The "breaker close" signal (auto or manual) will be monitored by two (2) independent "synch check relays" to prove synchronization before breaker closure will be permitted.

13.3.8 	Control Batteries and Charger Assembly

	A 24-volt DC lead calcium battery system, complete with dual chargers and integral protection equipment will be furnished.  The battery system will be capable of supplying the control loads for at least three (3) hours without recharging.  The battery rack will be made of steel, properly insulated and painted with two (2) coats of acid resistant paint.

	The two (2), 100% battery chargers have 208 volt, 60 Hz, 1 phase power supply.  The chargers will be the static rectifier type.  Either charger, operating alone, can maintain the battery fully charged.

13.3.9 	Fire and Gas Detection System

	The Seller will provide an independent control rack dedicated to the monitoring of optical flame detectors, thermal detectors and gas detectors as part of the unit control panel.  The rack will be as described in detail in Section 13.  The fire and gas detection system will have it own independent 24V DC battery system with charger.

13.3.10 	Gas Turbine Wet Gauge and Water Wash Panel (Local)

	Gauges showing system temperatures and pressures will be mounted in a panel on the side of the main enclosure.  Controls to "water wash" the turbine will be conveniently located in a small panel, near the water wash equipment.  The water wash controls will be interlocked with the turbine control panel for safe operation.

13.3.11 	Generator Wet Gauge Panel (Local)

	Gauges for the generator lube oil system will be located on a small panel adjacent to the generator lube oil reservoir.  The gauges may be monitored without entering the generator compartment.



14.0	TESTING 

14.1	Gas Turbine Test   

	The gas turbine will be full-load tested at the factory to verify power capability, fuel efficiency and mechanical integrity.  A copy of the factory test report is included in the documentation package.

14.2	Generator Test

	The generator will be built in accordance with ANSI C50.14 or IEC 34-3 and tested to IEEE 115 standards.  The factory tests include high voltage, cold resistances, bearing insulation and vibration levels, open and short circuit losses, voltage and current balance and phase rotation. These tests will be performed at the generators manufacturers works.

14.3	Generator Set Package Testing

	A full load string test will be performed on six of the twenty-four gas turbine generator sets at the Seller’s factory.  The proper operation of the selected entire units will be tested and confirmed, including the gas turbine, generator, fuel management system, alarm and shutdown devices, auxiliary systems and unit vibration.  Electrical loads will be picked up and rejected.  Water injection valves and piping will be checked for completeness and operation.  The water injection system will not be tested during the full-load string test.

	The remaining generator sets will undergo an Unfired Test Procedure that includes functional check-out of the generator set without firing the turbine and generator together.  This procedure includes oil-flushing, verification of piping connections, and calibration of instruments- the same steps taken for a fired test.

	Electrically, each individual control panel will be powered up, loaded with software, and fully simulated in our test lab to test the safeties and alarms.  Furthermore, the Bently Nevada system will be calibrated and the Integrated Generator Protection System programmed.  As a final check, the Seller connects the control panel up to available diesel generators on the test facility to certify the synchronizer circuits.  The Unfired Test results will be measured, recorded and included in the Test Report for submittal to the Purchaser.

14.4	Field Performance Testing

	Performance and Sound Level Tests shall be performed in accordance with the Commercial Contract, (Exhibit F).


15.0	ELECTRICAL EQUIPMENT

15.1	Purchaser’s Electrical Interface

	The package will be arranged to simplify the Purchaser’s field connections.  Electrical devices on the rotating equipment module will be wired to junction boxes in the turbine and generator compartments.  Neutral and line-side cubicles will be bolted onto the outside of the generator enclosure for the Purchaser's power connections.  

15.2	Area Classification

	Electrical components located inside the turbine compartment will be suitable for Class I, Group D, Division 2 areas.  This applies primarily to switches, sensors and electrically actuated valves.  Engine mounted instruments and the 115-volt AC ignition system used during start-up will be constructed to aircraft standards, and, in general, meet the requirements of Class I, Group D, Div. 2, but need not be so qualified or stamped.  The filter house, roof-mounted fans, generator compartment, auxiliary equipment module and optional control house will be classified as non-hazardous areas.

15.3	Electric Motors

	The AC electric motors 5 HP (3.7 kW) and larger are 460V AC TEFC or explosion proof motors with a 1.15 service factor. Continuously running motors will be the "high efficiency" type.  Nameplate ratings and normal operating loads for each motor will be selected based on system requirements, which have been proven through the Seller’s experience on numerous successful installations.

15.4	CTs, Lightning Arrestors, Surge Capacitors

	Seller shall furnish seven CTs, mounted in the neutral cubicle; three (3) for metering, three (3) for generator protection and one (1) for cross current compensation.  Three (3) lightning arrestors and three (3) surge capacitors will also be mounted in the line-side cubicle.  Optional line-side CTs for redundant protective relaying may also be provided.

15.5	Generator Metering

	The unit control panel supplied includes a synchroscope and a front mounted digital meter for frequency, voltage, amperage, power factor and vars.  A rack mounted microprocessor based electronic voltage regulator, with both VAR and PF control, will also be included in the unit control panel, along with the rotor ground-fault detection equipment.  

15.6	Lighting

	The scope-of-supply includes AC lighting for the interior of the gas turbine compartment, filter house and generator compartment.  Turbine and generator compartments will be fitted with high-pressure sodium fixtures.

15.7	Modular Control Room (Optional Feature)

	The Seller may supply an optional control room as required by the Purchaser.  When required, the control rooms will be designed to accommodate GT control panels, motor control centers, and unit battery/charger systems.  The control room will be a single lift module using a steel I beam base.

15.7.1 	Structural Design

	The modular control room base will be fabricated with 8" wide flange beams welded into a rigid baseplate.  The control room walls will be a "sandwich construction,” consisting of an 18-gauge carbon steel outer panel, 3” of fiberglass insulation and an inner panel of 18-gauge galvanized steel.  The floor-plate will be 1/4" carbon steel.

15.7.2 	Air Conditioning/Heating

	The modular control module will be equipped with redundant air conditioning units.  For colder climates, heat pumps may be substituted, or the control module may be arranged with supply/return flanges for Purchaser-supplied heating and cooling fluids.

15.7.3 	Lighting

	The modular control room will be complete with ceiling-mounted fluorescent lighting fixtures and switches at each entrance door.

15.7.4 	Equipment in Modular Control Room

	Seller will mount the unit control panel, batteries and chargers and Purchaser-selected optional equipment in the modular control room.  Optional items often include:

· Switchgear (See 15.8 )
· Unit Motor Control Center (See 15.10 )

15.7.6	Battery Room

	The modular control room contains a separate area for battery racks and charger assemblies.  The basic scope-of-supply includes a 24V DC battery pack with a capacity of 300 AMP hours, redundant 208VAC chargers for the unit control system, a 24V DC battery pack with a capacity of 55 AMP hours and a single 120V AC charger for the unit fire protection system.  A separate 125V DC battery/charger assembly to power the switchgear may be provided as an option.  The chargers will be wall-mounted near the battery room and wired to the rack-mounted batteries.


15.8	Switchgear (Optional Feature)

	The metal clad switchgear, includes a generator circuit breaker, draw out potential transformers and high-voltage current transformers for generator protective relaying.  The switchgear may be supplied as ship-loose cubicles, for installation by others at the job site, or as part of an integrated modular control room as described in Section 15.7.

	The main generator breaker and auxiliaries will be mounted in a cubicle approximately 36"W x 94 "D x 95 "H, containing the following components:

· 1 - 3000 AMP, 3 phase, 3 wire, main bus system, copper, fully insulated for 15 kV
· 1 - 1/4" x 2" copper ground bus
· 1 - Set (3) 3000 AMP insulated copper bus bars.
· 1 - 3000 AMP, 3 pole, 15 kV, 1000 MVA - electrically operated drawout type, vacuum  circuit breaker, 125V DC close and trip (GE type VBB-1-15-1000-30 or equal)
· 4 - Drawout type PTs (for synchronization, protection and metering)
· 3 - CT's (for generator differential protection)
	

15.9	Generator Protection 

	The generation protection module will be rack mounted in the gas turbine control panel and contains the following protective functions:

· #59N – Neutral Overvoltage
· #51V AC Time Overcurrent – Voltage Restrained
· #87 Phase differential current
· #46 Reverse phase current
· #27 Undervoltage 
· #59 Overvoltage
· #40 Field failure
· #81 Over/under frequency 
· #24 Overexitation
· #60 Balanced voltage supervision
· #21 Directional impedance
· #xx Inadvertent energization 

15.10	Unit Motor Control Center (MCC) (Optional Feature)

	The MCC will be built in accordance with NEMA 1, Class 1, with Type B wiring.  The MCC will be a freestanding unit, and may be incorporated into the modular control room as described in Section 15.7.

	The standard MCC includes: 

· Modular, plug-in starters or contactors for each motor or 480-volt load in the Unit package.
· Lighting transformer, 15 to 45 kVA, 3 Phase, dry type, 480/208 /120 volt.
· Lighting distribution panel with circuit breakers for individual /120 volt loads in the Unit package, Integrated into the MCC with the transformer.


16.0 MAINTENANCE, SPECIAL TOOLS AND SPARE PARTS

16.1	Special Tools and Fixtures

	Special tools and fixtures are required to provide Level 1, maintenance activities.  These are as listed below and offered at a separate price.  The Seller will provide the bridge crane required for removing and installing the turbine from the engine compartment in the basic scope of supply.  

	The items listed in the fixtures group designated with (*) are required at initial start-up and shall be furnished by the Seller without charge if returned undamaged within 60 days (freight prepaid). 
	Fixtures Group					Quantity

· *Main Baseplate lifting pins			      1
· *Main Baseplate rigging cables		      1
· *Alignment tool				      1
· *Alignment axial gauge			      1
· *Alignment spreader tool			      1

	Level I Maintenance Tools**(optional)

	Nomenclature					Tool Number
	
· Engine Handling Support			Tool # Not Assigned
· Dolly, Engine Transfer			TC9025
· Gage, Immersion Depth Igniter		1C9096/2C6613
· Borescope Set					2C6388/GE-CTF-120-5
· Wrench Set					2C6352/1C6344
· Kit, Mechanics Hand Tool			9448M18G01/GE-CTF-106-80C
· Tool Set, Engine Rigging			1C5714G05
· Actuator Unit					2C6395/1C3569
· Tool Set, Radial Drive Shaft			1C6361
· Wrench, Speed Sensor - S.V.			1C8062
· VSV Transmitter				2C6451
· VSV Indicator					2C14232
· Installation/Removal Tools			Tool # Not Assigned
· Adapters					Tool # Not Assigned
· Gages						Tool # Not Assigned

	**This list is preliminary.  Please consult S&S Energy Products for current details.

16.2	Spare Parts

	Two spare parts lists will be presented as follows:

	- Start-up Spares and Consumables
	- Operating Spares and Consumables 

	The gas turbine spares considered as a minimum start-up spares are listed below and shall beincluded in the Seller’s basic equipment price.  Operating spares for the gas turbine, generator and major systems will be offered separately.

	An operating spare parts list will be prepared on a project-specific basis after the unit details have been designed.  The list will reflect the fuel type, water injection provisions, air inlet filter type, and Purchaser specified requirements.  Additions and deletions will be made as appropriate for multiple unit sites or remote sites.

16.3.1 Start-Up Spares
Start-up spares will be provided in accordance with the recommended quantities below:

	Nomenclature				Recommended Quantity

	1. Filter Elements - Fuel				1 Set
	2. Filter Elements - Lube Oil			1 Set
	3. Filter Elements - Hydraulic Oil			1 Set
	4. Flexitalic Gaskets for Raised-Face		1 Set
	    Connection Flanges
	5. "O" Rings and Mating Flanges for		1 Set
	    High Pressure Hydraulic Connections
	6. Fasteners?


17.0	DRAWINGS, DOCUMENTATION AND TRAINING

17.1	General

	A comprehensive drawing package will be provided for the gas turbine generator set on a Facility basis, which includes simplified flow diagrams of the fuel system, starting system and lube oil systems. Mutually agreeable corrections will be made and the final drawing reissued by Seller.  Certified drawings will be provided only for anchor bolt locations, foundation design and Purchaser’s piping connection locations.

	In addition to the approval drawing package, general arrangement drawings of skid mounted auxiliary equipment and the unit control panel will be presented for the Purchaser’s information to complete the site layout plans and establish interface locations.  To assist the operator in checkout and trouble shooting, complete internal system wiring diagrams will be provided in the operation and maintenance manuals.  A typical list of drawings will be is provided in Section 17.5.

17.1.1	Drawing Quantities and Format

	Four sets of drawings to support each Facility shall be provided within the Contract Purchase Price.  Each set contains six copies of the package drawings. The drawings shall be 11" x 17" and shall be reproducible on most photocopy machines.  Electronic format submittals of final drawings will be provided in AutoCad, version 14. 
17.2	Drawings Available

	The Seller will furnish the following documents and drawings.

17.2.1 	General Arrangement Drawings

	These drawings define the orientation of the major Seller’s modules to be installed by the Purchaser.  A main unit, general arrangement drawing, showing plan and elevation views, will be issued for the Purchaser’s approval.

		
The general arrangement drawings include the following information:

	-	Overall dimensions of the equipment
	-	Direction of rotation of equipment
	-	Access space required for removal or maintenance of major components
	-	Foundation bolt hole locations and sizes, plus any special requirements (Main unit foundation information will be shown on a separate drawing)
	-	Static and dynamic foundation loads
	-	Lifting lug locations
	-	Center of gravity information
	-	Layout of Purchaser piping and electrical connections, complete with dimensions and locations.

17.2.2 	One-Line and Three-Line Electrical Drawings

	These drawings provide electrical description of the power system from the generator terminals to the purchaser's high voltage bus and ground.  Included will be protective relaying, the excitation system and the synchronizing system.  Also shown on these drawings will be auxiliary power systems, with a simplified display of distribution panels.  

	If the Seller’s equipment will be interfaced with an existing facility or with customer supplied protective devices, Purchaser will supply facility one-line drawing to Seller for preparation of the Seller’s one-line electrical diagram.

17.3	Drawings for Information

	The following drawings provide the Purchaser a reference for field construction purposes.  The drawings will be submitted for "information only" and will not be subject to approval.

17.3.1	Electrical System Interconnection Plan

	This drawing contains information for recommended interconnecting cables and conduit between Seller supplied modules, and, if applicable, the Purchaser’s control room.  The drawing includes information to assist the Purchaser in purchasing wire and cable for interconnection and in planning the site layout.  Point-to-point interconnection wiring diagrams will also be provided.  These drawings will be completed when other system approval drawings have been finalized.

17.3.2 	Auxiliary General Arrangement Drawings

	The following drawings show physical layout and interconnection details required for proper installation of auxiliary equipment.

· Auxiliary equipment module
· Water Injection Module
· Enhanced Sprint Skid
	
17.3.3 	Flow and Instrument Diagrams (F & ID)

	F & IDs will be issued for each of the fluid systems in the Seller’s scope of work.  This includes:

· Natural gas fuel system
· Fuel Oil System, if required
· Water injection system (Enhanced Sprint and NOx Injection)
· Water wash system
· Hydraulic starting system
· Gas turbine lube oil system
· Generator lube oil system
· Fire protection system
· Air inlet and ventilation system
· Inlet Air Refrigeration System, if required
· Turbine auxiliary instrumentation
		
	Each F & ID drawing shows the equipment components, piping, valves and instruments in the system, complete with piping line sizes.  The manufacturer and model number of items on the F & ID will be shown on a Bill of Material, which will be a part of each F & ID drawing.  The F & IDs also show the pressure, temperature and volume limitations of the system, including set points for alarms & shutdowns.  Each working fluid in the system will be identified, and initial fill quantities for fluid reservoirs will be shown.  For clarity, the F & ID drawings will be considered schematic in nature.  Therefore, pipe elbows, fittings and similar details will be omitted.

17.3.4 	Unit Control Panel Plan & Elevation

	This drawing provides installation details for operator information.  The drawing shows the front of the unit control panel as viewed by the operator, including meters, HMI and switches which initiate start/stop and other events.  Cable entry locations and overall dimensions will be shown on this drawing.

17.3.6 	Documentation List

	Seller provides a list of procedures and specifications used in our plant during manufacturing.  The following specifications will be included:

	.	Factory welding and inspection procedures
	.	Application of paint & protective coatings
	.	Drafting symbols for contract drawings
	.	Factory testing procedures
	.	Quality control inspection point program

17.4	Drawings With Manuals

	In addition to the above drawings, a complete set of system wiring diagrams will be included in the operation and maintenance manuals to serve as a reference for field check-out and troubleshooting.


17.5	Typical Drawing List

											   Submittal
			Title						Code		Time (Weeks)
	 										 
	General Arrangement, Main Unit				  CA			 8
	Foundation Loading Diagram, Main Unit			  CI		8
	Installation Foot Print, Main Unit				  CI		      8
	Anchor Bolt & Jack Screw Detail, Main Unit			  CI		      8
	Lift Plan							  CI		     12
	Shipping Data							  CI		     12
	Flow & Equipment Symbols					  CI		     10
	Flow & Instrument Diagram, Turbine Fuel System		  CI		     10
	Flow & Instrument Diagram, Turbine Lube Oil System	  CI		     10
	Flow & Instrument Diagram, Generator Lube Oil
	system						  		  CI		     10
	Flow & Instrument Diagram, Water Wash System		  CI		     10
	Flow & Instrument Diagram, Ventilation System		  CI		     10
	Flow & Instrument Diagram, Fire Protection System		  CI		     10
	Flow & Instrument Diagram, Turbine Hydraulic System	  CI		     10
	Instrumentation Diagram, Auxiliary System			  CI		     10
	General Arrangement, Hydraulic Start Module		  CI		      8
	General Arrangement, Air Filter, Ladder and Platforms	  CI		      8
	Electrical Abbreviations Symbols & Reference Data                 CI		      8
	One Line Diagram, Generator 13.8 kV			  CA		      8
	Three Line Diagram, Generator Metering			  CA		     12
	System Schematic, Generator Excitation			  CI		     12
	Schedule, Motor Control Center			              CI		      8
	Interconnect Plan, Electrical 				              CI		     12
	Interconnection Wiring Diagram Customer		              CI		     16
	Plan & Elevation, 24V DC Battery System			  CI		     12
	Plan & Elevation, Turbine Control Panel			  CI		     12
	Schematic Diagram, Discrete Control System			  CI		     12				  CI		     12
	Logic Diagram, Fire & Gas Protection	 System		  CI		     12







			Title								  Code

    		Interconnect Cable Schedule                                                                           CI
    		System Schematic, Communication                                                               CI
    		System Wiring Diagram, Auxiliary Skid			                     M
    		System Wiring Diagram, Air Inlet Filter            			   M
    		System Wiring Diagram, Turbine Vibration				   M
    		Schematic Diagram, Circuit Breaker Control                                                 CI
    		System Wiring Diagram, Turbine Skid				   M
    		Plan & Elevation, Lineside Cubicle                                                                CI
         		Plan & Elevation, Neutral Cubicle                                                                  CI
                         System Wiring Diagram, Fire & Gas Protection			   M
    		Wiring Diagram, Lineside Cubicle					   M
    		Wiring Diagram, Neutral Cubicle					   M
    		Wiring Diagram, Turbine Control Panel Control Cubicle	                     M
    		Wiring Diagram, Turbine Control Panel Termination Cubicle	                     M
    		Wiring Diagram, Turbine Auxiliary					   M
    		System Schematic, Lighting & Distribution			                     M
    		Wiring Diagram, Sprint Skid			                                               M
    		Switch Development Control Panel					   M

	NOTES:

	1)	CA	= Customer Approval
		CI	= Customer Information, Only, Not An Approval Drawing
		M	= Drawings Supplied With Operation And Maintenance Manuals

	2)	Submittal time shown will be in three weeks after the "Design Finalization Meeting (DFM).

17.6	Training - General

	Operator training will be provided by Seller to instruct Purchaser to enable proper and safe operation of Seller’s equipment.

	Seller’s scope of training includes the supply of experienced teachers, materials and training aids for Operator Training to be conducted at four sites with the Contract Purchase Price.  Operator training will be available for up to 10 students.  Purchaser must supply facility for training course.

17.7	LM6000 Familiarization 

	A total of four three-day courses for up to 10 Customer's operators will be available during the general training course.  This course familiarizes operators with the major structures, systems and characteristics of the gas turbine engine.

	Topics include:

· Introduction to the Gas Turbine Engine (Classroom)

		Application, size, weight, horsepower, temperatures, pressures, RPM

· Gas Turbine Orientation (Classroom)

	Basic components, air flow, bearings, sumps, seals, parameter designations, piping identification, general system description.

· Basic Engine - (Classroom)

	Frames, stators, compressor, combustor, high-pressure turbine, power turbine, accessory gearbox, air oil separator.

· Systems - (Classroom and Shop)

	Fuel system and components, lube system and components, compressor controls, variable stator vanes, starter system, electrical systems, instrumentation.

· Operation - (Classroom)

		General operation, emergency shutdowns, starting procedures, operation to maximum power, performance and trend monitoring, troubleshooting, engine log records.  

· Borescope Equipment and Maintenance - (Classroom)

		Equipment operation procedures, inspection procedures, typical limits

· Hardware Review - (Shop - Observation)

		Visit manufacturing area to provide close study and physical examination of engine components and accessories, with emphasis upon the latest configurations and further explanatory illustration of areas or points questioned during classroom discussions.

17.8	Turbine-Generator Operations

	A total of four five -day courses for up to 10 Customer's operators will be provided at Seller’s plant or Purchaser’s facility site.  The course provides detailed classroom and "hands-on" training on operation of the turbine, generator and auxiliary equipment systems.  Students T & L expenses will not be included.

	Topics include:

	Generator:

· Fundamentals of Electric Generation
· Generator Construction Details
· Generator Cooling System
· Generator Lube Oil System
· Generator Excitation
· Synchronization
· Generator Protective Relay System

	Turbine:

· Fundamentals of Gas Turbine Operation
· Gas Turbine Construction and Operation Details
· 	Inlet Air Filter and Ventilation System
· Hydraulic Starting System
· Turbine Lube Oil System
· Turbine Fuel System
· Fire Protection System

	Controls:

· 	Basic Control System Concepts
· 	Sensors, Valves and Actuators
· 	Sequencer
· Fuel Management System
· Alarms, Shutdowns and Annunciation
· Operating Sequences
· Troubleshooting

	Progressive examinations will be provided throughout this course to gauge student progress and identify areas where additional instruction may be required.

18.0	QUALITY ASSURANCE AND CUSTOMER WITNESS PLAN

18.1	Quality Assurance/Quality Control

	Seller’s maintains an ISO 9001 Quality Assurance/Quality Control program.

18.2	Quality Assurance

	The Quality Assurance staff, whose Manager reports directly to the Division Vice-President, writes procedures, specifications and test standards.  Quality Assurance also conducts audits of sub-vendors to assure that their quality programs are in place and that their equipment and procedures meet Seller’s standards.

18.3	Quality Control

	A staff of trained inspectors performs the following:

	.	Qualify Welders
	.	Inspect Shop Weld Quality
	.	Review Radiographic Test Reports
	.	Inspect Sub-Vendor's Workmanship
	.	Witness Sub-Vendor's Testing, when required
	.	Monitor Shop Fabrication, Alignment and Testing procedures

18.4 Inspection Point Program Scope

Attached is a spreadsheet that outlines the inspection and testing required by the quality control, production and test departments.  The quality plan spreadsheet is used as a checklist during the fabrication, assembly and testing of the gas turbine generator packages designed, assembled, and tested at the Seller’s facility.

18.5 Inspection Point Program Objective

This program will be developed as the minimum requirement for both production and quality control.  This program provided written objective evidence that this gas turbine package has been manufactured, assembled, and tested in accordance with the applicable drawing, specifications and Purchaser’s requirements.

18.5	Factory Test

	The Seller shall perform either a “full load string test” or an unfired test on all new gas turbine generator sets.  Using a special test line at the Seller’s facility, the Seller will perform a functional check-out of the generator set and related control system

18.6	Shop Visits

The Seller shall extend an open invitation for Purchaser’s visits to the manufacturing works during normal business hours.  These facility visits should be scheduled in advance to insure proper staffing for plan tours, inspections, meetings, test witnessing and other similarly scheduled activities.
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AIR FILTERS
Altair
Donaldson
Stewart & Stevenson
Universal
BALL VALVES
Apollo
Kitz
Orbit
Rockwell
Watts
WKM
BATTERY CHARGERS
Lamarche
Sens
BEACON LIGHTS
Whelen
Tomar
CABLE
Alpha
Belden
Consolidated
Okonite
Pirrelli
Tensolite
Thermo-Electric
CHECK VALVES
Check-All
Circle Seal
Durabala
Emco
Gulf Valve
Hoke
Kepner
Kitz
Ladish
Mueller
OIC
TRW Mission
Valtek
Vogt
CENTRIFUGE
Centrico
Alpha Laval
CENTRIFUGAL CHILLERS
Trane
COUPLINGS
Falk
Kopflex
Lovejoy/Centiflex
Lucas Aerospace
Magnalloy
Thomas
Waldron (Garrett)
Zurn
DAMPERS
American Warming
DIFFERENTIAL PRESSURE SWITCHES
Dwyer
Neo-Dyn
Orange Research
DIFFUSER
American Warming
ELECTRIC GENERATORS
Brush Electric
GEC Alsthom
General Electric
Kato
EMERGENCY LIGHTS
Crouse Hinds
EXHAUST STACK
Braden
EXPANSION JOINTS
Expansion-Joint Systems
JM Clipper
Pathway
Power Dynamics
RM Engineered Projects
Hyspan
FANS
Aerovent
FIRE SYSTEMS/COMPONENTS
Alestec
Detronics
Kidde
Rexnord
Wilson
FLAME DETECTORS (UV)
G.E.
Honeywell
FLOW METERS
Cal-O-Flow
EG&G Flow Technology
Foxboro
Yokogawa
FLOW SWITCHES
Delta Controls
Fluid Components
FUEL CONTROL VALVES
EGT
Whittaker
Woodward
RECIPROCATING GAS COMPRESSORS
Ariel
Dresser-Rand
GAS FUEL FILTERS
Texas Systems & Controls
GATE VALVES
Bonney Forge
Kitz
Stockham
Vogt
GEARBOXES
Lufkin Industries
Maag
Koe Milwaukee
GLOBE VALVES
Stockham
HEAT EXCHANGERS
Air Coolers
American Technology
Air-X-Changer
GEA Rainey
Hayden
Oil Coolers
Basco
HEAT TRACE
Thermon
Wyegland
HEATERS
Fuel Oil
Texas Systems & Controls
Compartment
Ruffneck
Lube Oil Tank
Chromalox
CO2 Enclosure
Caloritech
INLET SILENCERS
Donaldson
Farr
IAC
Spitzer & Assoc.
INSTRUMENT VALVES
Dragon
INSULATORS
Victor
JUNCTION BOXES
Hoffman
Stewart & Stevenson
Tanco
LEVEL SWITCHES
IMO
Jobell
Link
Murphy
LIGHTNING ARRESTORS
GE
LUBE OIL FILTERS
Donaldson
Pall
Parker
MIST COLLECTORS/AIR OIL SEPARATORS
Aercology
Altair
Dollinger
Monsanto
Stewart & Stevenson
MOTOR CONTROL CENTERS
Allen Bradly
General Electric
MOTORS
GE
Marathon
ORIFICE
Meriam
LPC
GE
Allen Bradley
Xycom
PRESSURE CONTROL VALVES
Fisher
PRESSURE GAUGES
Ashcroft
Dwyer
Orange Research
PRESSURE SWITCHES
Dwyer
Neo-Dyn
United Electric
PRESSURE TRANSMITTERS
Honeywell
Rosemount
Schlumberger
Statham
PUMPS
Barnes
EGT
Gould
IMO
Rexroth
Roper
Roto-Jet
Sundstrand
Tuthill
Voith-Eckerle
Whitton
Woodward
REGULATORS
Fisher
RELIEF VALVES
Anerson Greenwood
Circle Seal
Crosby
Fisher
Hycon
Kepner
Parker
RTD’S
Brush
Rosemount
Weed Instrument
SEQUENCER
Woodward
SIGHT GLASS/FLOW INDICATORS
Cyclops
Jacoby-Tarbox
OPW
SNUBBERS
Ashcroft
SOLENOID VALVES
Asco
Atkomatic
Denison
Versa (Stig)
SPEED SENSORS
GE
STARTER
Rexroth
Starter Clutch
Hillard
STRAINERS
Hayward
Marvel
Mueller
SURGE CAPACITORS
GE
TANK THERMOMETERS
Ashcroft
TANKS
Brunner Mfg.
Gulf Coast Alloy Welding
Jerryco
Stewart & Stevenson
TEMPERATURE INDICATORS
Ashcroft
TEMPERATURE SENSORS
Rosemount
Weed
Woodward
TEMPERATURE SWITCHES
Neo-Dyn
United Electric
TERMINAL BOARDS
Buchanan
Entrelec
Phoenix
THERMOSTATIC CONTROL VALVES
Amot
THERMOSTATIC SWITCHES
Amot
Neo-Dyn
United Electric
VANEAXIAL FANS
Aerovent
Hartzell
VIBRATION MONITORING
Bentley Nevada Corp.
VIBRATION SYSTEMS
Bentley Nevada Corp.
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DRAWING PROCESSING
A copy of each drawing reviewed will be returned to Seller as stipulated herein.  Copies of drawings returned to Seller will be in the form of a print with Purchaser’s marking.
A.	DEFINITION OF SELLER DOCUMENT REVIEW STATUS
The guidelines listed below are followed in assigning the document status number to Seller prints.  These status numbers serve as hold points for starting or continuing manufacture of the covered commodity.  The document and its transmittal letter indicate the reason for the status.
Status 1: Work may proceed.
The document conforms to Agreement requirements.  The document requires no changes or additions.  Matters remaining to be resolved do not require document change and will be handled by correspondence.  Where it is known that the design information on a supplier document is not complete and resubmittals will be made, such as “hold” areas, the document is assigned another status number.
Status 2: Revise and resubmit.  Work may proceed subject to resolution of indicated comments.
The document is in basic conformance with Agreement requirements.  Minor deviations from Agreement requirements (not including minor changes for Purchaser’s convenience) have been noted or other minor technical or physical changes in the equipment are required.  Such changes may include those affecting dimensions, material, colors, etc.  Administrative type changes such as inclusion or equipment or tag numbers and shipping notes may be combined with technical changes in this status.  Seller shall resolve comments and resubmit documents prior to shipment of commodity.
Status 3:  Not Used.
Status 4: Review not required.  Work may proceed.
Document is not subject to Purchaser review.  Typical uses for this status are in the review of items that are supplier standard products, small internal parts of major equipment, or Seller standardized data.
Permission to proceed does not constitute acceptance or approval of design details, calculation analysis, test methods, or materials developed or selected by the supplier from full compliance with contractual obligations.
FINAL DRAWINGS
Upon receipt from Purchaser of drawings marked Status 1 or Status 4, Seller drawing shall be considered acceptable and no further corrective action shall be required.  After completion of fabrication and release for shipment, all drawings shall be resubmitted showing the “as installed” configuration of the Equipment.
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GUARANTEE
THIS GUARANTEE, dated the ______ of ____________________, 200___, is from [Seller’s Parent Company], a [           ] corporation (“XXX”), to [                ]. (“RECIPIENT”).
WHEREAS, [Seller] is an affiliate of [Seller’s Parent Company] (“XXXX”); and
WHEREAS, RECIPIENT and [Seller] entered into the attached Agreement dated [------] (the “Agreement”); and
WHEREAS, Seller desires to assign all or part of its rights and benefits and delegate its duties and obligations under the Agreement to [Assignee] (the “Assignee”); and
WHEREAS, [Seller’s Parent Company] has agreed to guarantee the performance of Assignee under the Agreement in order to induce RECIPIENT to consent to Seller’s assignment of the Agreement;
NOW THEREFORE, [Seller’s Parent Company] hereby irrevocably and unconditionally guarantees to RECIPIENT the performance by Assignee of all of Seller’s undertakings, covenants, indemnities and obligations under the Agreement to the extent and under the terms and conditions and subject to the limitations set forth in the Agreement.  [Seller’s Parent Company] hereby consents that at any time and from time to time without notice to [Seller’s Parent Company], the performance or observance by Assignee of any term or covenant of the Agreement may be waived, the time of performance thereof extended, any provisions thereof amended and the rights of RECIPIENT hereunder assigned, without affecting the liability of [Seller’s Parent Company] hereunder.  [Seller’s Parent Company] may assert any and all defenses and limitations of liability possessed by Assignee, but excluding any defenses based upon invalid execution of the Agreement.
This guarantee shall be governed by, and construed, interpreted and enforced in accordance with the substantive law of the State of Texas, excluding any conflict of laws or principles which would result in a choice of law for this Guarantee other than Texas law.  Further, the parties stipulate that this Guarantee is deemed to have been made and entered into by them in the State of Texas.  With respect to any suit, action or proceedings relating to this Guarantee (the “Proceedings”), each party irrevocably submits to the exclusive jurisdiction of the courts of the State of Texas and the United States District Court located in Harris County, Texas, and irrevocably waives any objection which it may have at any time to the laying of venue of any Proceeding brought in any such court, waives any claim that such Proceedings have been brought in an inconvenient forum and further waives the right to object, with respect to such proceedings, that any court does not have jurisdiction of such party.  Nothing in this Guarantee precludes either party from enforcing in any jurisdiction any judgement, order or award obtained in any such court.
[Seller’s Parent Company] waives any rights to subrogation/security and agrees to be bound by any findings of fact or final award or judgement made in an arbitration against Assignee under the Agreement.
This Guarantee and any liability or obligation created hereunder shall expire upon the expiration of all liability and obligations of [Assignee] under the Agreement.
IN WITNESS WHEREOF, [Seller’s Parent Company] has caused this Guarantee to be executed as of the date first written above.
	[SELLER’S PARENT COMPANY]


By:  	

Printed Name:  	

Title:  	
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EXHIBIT D  SAMPLE LETTER OF CREDIT
Applicant:   [-------] (“Seller”)
Beneficiary: [-------] (“Beneficiary”)
Bank: [------- ] (“Bank”)
Expiry Date:  
Amount:       US ($--------)
I.	Funds under this irrevocable standby Letter of Credit are available to Beneficiary against presentation to us of Beneficiary’s draft drawn at sight on _____________, marked thereon “Drawn under standby Letter of Credit number ________, and accompanied by the following documents:
1.	Original Beneficiary’s statement purportedly signed by an authorized officers of Beneficiary (as determined at Beneficiary’s sole and absolute judgement) stating:  “Seller is in default of its obligation to perform in accordance with Section(s) [-------] of Agreement No. [------------] (the “Agreement”), dated _________.  This statement is a demand for payment under irrevocable standby Letter of Credit number _______ notwithstanding any objection by Seller or any other person or entity whatsoever.”
2.	A copy of the written Notice to Seller sent pursuant to Article 25 of the Agreement (a copy of the conformation of receipt shall be attached thereto) , dated at least thirty (30) Days prior to presentation of any claim under this irrevocable standby Letter of Credit evidencing that Beneficiary gave the requisite written notification to Seller stating therein that Seller was in breach of a specified obligation under the Agreement and that it is [beneficiary] intent to drawdown [specify amount] in the event Seller fails to cure or commence to cure such default within thirty (30) Days from the date of this Notice.
II.	Special Conditions:
1.	Payment under this irrevocable standby Letter of Credit will be made to an account in Beneficiary’s name at such bank as Beneficiary shall stipulate.  The amount or amounts demanded shall not exceed, in the aggregate, the amount of this Letter of Credit.
2.	Any payment made hereunder shall be made free and clear of and without deduction for, or on account of, any present or future taxes, levies, imposts, duties, charges, fees, commissions, deductions or withholdings of any nature whatsoever and by whomever imposed.
3.	Any reference to Agreement/Bid item is for information purposes only and is not incorporated in nor made a part of this irrevocable standby Letter of Credit.
4.	Bank agrees and consents that this irrevocable standby Letter of Credit may be modified, adjusted, amended, extended, suspended or shortened pursuant to Article VI of the Agreement, and that this irrevocable standby Letter of Credit, subject to agreement of Beneficiary, Seller and Bank, may be modified to comply with any such changed requirements of the Agreement.
5.	Seller’s liability under this irrevocable standby Letter of Credit is limited to ([-------] United States Dollars [$-------]).  This irrevocable standby Letter of Credit shall expire at our counters [-------]     , 20[---].
6.	Demands may be made against this irrevocable standby Letter of Credit in one or more increments; however, the aggregate of such demands shall not exceed the amount set forth in Paragraph 5 of this irrevocable standby Letter of Credit.
We hereby engage with the Beneficiary that draft(s) accompanied by documents drawn in strict compliance with the terms and conditions of this irrevocable standby Letter of Credit shall be duly honored by us if presented to us at our office located at _______________________on or before the expiration date.
This irrevocable standby Letter of Credit is subject to the uniform customs and practice for documentary credits (1993 revision), International Chamber of Commerce, Publication No. 500.  This irrevocable standby Letter of Credit shall be governed by, and construed in accordance with the laws of the State of New York.
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A.	TEST PHILOSOPHY
I.	General.
The performance guarantees for the Unit include the Specific Performance guarantees of the Specific Performance Levels and performance guarantees of the Guaranteed Levels.  The performance test procedure will include three (3) one (1) hour input/output test runs for each Unit utilizing a combination of installed station instrumentation and special test instruments to (i) observe and record of the parameters required to demonstrate or calculate performance and (ii) enable correction of the demonstrated or calculated performance to Basis Conditions (individually a “Test Run”).  All instruments used to measure parameters used to calculate the results of the Test shall meet the accuracy and calibration requirements of the Codes and Standards or as specified in this Exhibit F, if station instrumentation does not meet accuracy, Purchaser shall install temporary equipment to meet accuracy.
If the test run results and uncertainty bands calculated from the post-test uncertainty analysis demonstrate “complete overlap”, as described in PTC 19.1-1998 Section 8.5 and Figure 8.3, the Seller may choose two (2) of the three (3) Test Runs for the basis of test acceptance.  The results of the same two test runs shall be used to evaluate all of the performance guarantees.
The Performance Test will be performed by the Purchaser.  Seller will supply gas turbine correction curves and calculations, while Purchaser will prepare a detailed Test Procedure, based on PTC 1-1999, PTC 22-1997, PTC 4.4-1981, PTC 19.1-1998, PTC 46-1996 and appropriate related ASME Performance Test Codes and ASME Standards (the “Codes and Standards”), Purchaser will perform calculations to determine Unit performance relative to Guaranteed Levels and Specific Performance Levels and will prepare test result certificates in the form as set forth in Exhibits G-1 and G-2 for submittal to Seller’s Representative.
Performance Tests should be conducted as soon as possible (within 200 site fired hours) after first fire.
II.	Procedure
The gas turbine generator will be operated at Base Load as defined in the Agreement.  The Test Procedures will include a demonstration of power capability, heat rate, exhaust energy (when applicable) and exhaust temperature (when applicable).  The Unit’s auxiliary equipment power consumption data will be measured to enable determination of net Electrical Output of the Unit.
The Performance Test Procedures will establish the methodology, based on the Codes and Standards, for calculating the Unit performance and for correcting the Unit’s measured Electrical Output (gross), Heat Rate (gross), and Exhaust Gas Temperature and Exhaust Gas Energy, as applicable to plant cycle design, from existing Site conditions to Basis Conditions, and subsequently deducting Unit auxiliary loads for the purpose of comparing the Adjusted Electrical Output, Adjusted Heat Rate, Adjusted Exhaust Gas Temperature and Adjusted Exhaust Gas Energy values against Guaranteed Levels and Specific Performance Levels as applicable.  Unit specific correction curves needed to correct from Site conditions to Basis Conditions will be developed by Seller and included in the Performance Test Procedures.
A Facility specific Facility Agreement Performance Test Guideline will be prepared for each Site.  The specific guideline will include a means of verifying that the Unit is at base load during each performance test run by comparison of operating data with control variables.  It is the Seller’s responsibility to ensure that the Unit is operating on its control curve that defines Base Load at the time of the test.  A test run will not be valid if the Unit control mode changes during that run.  The GE cycle deck will be used to determine the performance corrections for determination of the Test Result, however, the performance guarantee margins and test uncertainty will be taken into account.   Since the Unit has multiple control modes it is necessary to make corrections of the Unit performance for inlet conditions to evaluate the corrected control mode.  The uncertainty analysis shall include control element uncertainty as noted in PTC 22-1997.  Seller will supply all necessary correction curves for the purpose of the calculating the Test Results.
B.	STANDARD FIELD PERFORMANCE TESTING PROCEDURE
I.	Scope
The Test Procedure will follow ASME PTC 22-1997 and ASME PTC 46-1996.  Whenever deviations from ASME PTC 22-1997 and/or ASME PTC 46-1996 are required the performance test procedure will clearly identify the deviations, the reasons for the deviations, and the alternative proposed method to be used during testing for agreement among the parties involved in the testing.  Any deviation from the ASME PTC codes is required to maintain the high accuracy criteria of the codes and of this Exhibit F.
II.	Machine Condition
In accordance with Section 12.4.1 of the Agreement, Seller’s representative shall certify that the Unit is ready to test.
The Unit shall be tested when in new and clean condition subject to Section 10.12.4 of the Agreement.  The Seller’s representative shall determine, in its sole and reasonable discretion, based on the terms of this Agreement and the Test Procedures, whether the subject Equipment is in new and clean condition and ready to be tested.  For testing conducted after new and clean period as defined in Section 10.12.4.2 of the Agreement, Seller’s degradation curves, as set forth in this Agreement, shall be utilized.
If the Seller’s representative, in its sole reasonable discretion, determines that the subject Equipment is not in new and clean condition prior to the conduct of the Performance Test, the Equipment shall be cleaned in accordance with Seller’s recommendations set forth in Exhibit A-2, Attachment 3 (Seller reference).
III.	PTC 22-1997 Modifications and Clarifications
A.	A valid Test Run will consist of a minimum of thirteen (13) sets of instrument reading taken at five (5) minute intervals over a sixty (60) minute time span after steady state conditions have been established as listed in PTC 22.
B.	Speed measurements are required and must be measured by an electronic tachometer or equal, and averaged for the Test Run.  Any corrections for frequency variation shall be applied to the calculation.
C.	Unit Electrical Output is to be measured by polyphase calibrated watthour meters (of revenue meter quality) at the generator terminals.  Revenue quality metering shall be provided by Purchaser.
D.	Gas Turbine exhaust temperature will be measured in control thermocouples mounted in the exhaust plenum (supplied by Purchaser).
E.	It is essential that the temperature indicating system be adjusted and calibrated in place with a known millivolt source prior to the test so that it reports reliable data.
F.	Barometric Pressure at the test site shall be measured with a mercury or aneroid barometer with an accuracy in accordance with PTC 22.  A minimum reading accuracy of 0.01 inches of Hg is required.
G.	Fuel Consumption: Gas fuel is to be measured with a flat plate orifice or venturi installed in accordance with ASME MFC-3M or a turbine meter installed according to ASME MFC-4M standards.  Calculation of gas flow will be done in accordance with either ASME MFC-3M or MFC-4M as appropriate.  The upstream pressure will be measured with a precision test gage, the pressure drop with a manometer, the gas temperature with a thermometer or thermocouple.  The above flow will be verified with the Unit mounted fuel flow meter.
H.	Four (4) gas samples shall be taken from the fuel system during the test for laboratory analysis of composition according to ASTM D1945.
I.	The higher and lower heating values will be determined according to ASTM D 3588.
J.	Ambient air condition will be measured with at least two (2) (preferably 4) RTD’s with an uncertainty meeting PTC 22.
K.	Turbine exhaust static pressure at or near the turbine exhaust flange or other convenient location must be measured using at least two (2) disc type static pressure probes.
L.	All instruments to be used in the performance test shall be calibrated immediately prior to the performance test and checked immediately after the performance test.  The Parties to the Test will witness the calibrations and inspections.
IV.	Evaluation
The Performance Test Procedure will include the tolerance due to measurement uncertainties associated with each particular test result in accordance with Section 10.12.10 (iii) of the Agreement.
The Parties will agree on a method of determining the sufficiency of the inlet chiller coils to provide the desired inlet air cooling.  The results of this determination will be included in the calculation of the Test results and in the Performance Test report.
AUXILIARY POWER LOAD
	GT Package Equipment
	Quantity in Operation

	Turbine Vent Fans
	1

	Generator Vent Fans
	1

	Hydraulic Start Pump
	0

	Gen.  Aux.  L.O. Pump
	0

	Gen.  Jacking Oil Pump
	0

	Turbine L.O. Heater
	0

	Gen.  L.O. Heater
	0

	Turbine Air/Oil Separator
	1

	Lighting and Low Voltage Distribution System
	1

	Sprint Water Pump
	1

	Water Inj.  Pump-Gas Fuel
	1

	Chiller compressor motor
	1

	Chilled water pumps (2)
	1

	Circulating water pumps (2)
	1

	Cooling tower fans (2)
	2

	Chiller module, misc. electrical
	1

	Fin-fan lube oil coolers (2)
	2
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PERFORMANCE TEST GUIDELINES FOR NEAR SOURCE SOUND LEVELS
· Testing methodology shall be based on the latest version of ANSI/ASME PTC 36.  The final result shall be the arithmetic average of the sound power levels (“SPLs”) measured around the equipment after background and other corrections have been applied.  The equipment shall be in compliance if the final result does not exceed the noise limit(s) specified in Section 10.5 of the Agreement.
· Equipment shall be operated in a new and clean condition as intended by the designers when measurements are taken.  All access compartments, doors, panels and other temporary openings shall be fully closed; all silencing hardware shall be fully installed; all systems designed to be airtight shall be sealed.
· Corrections to the measured SPLs shall be made per ANSI/ASME PTC 36 procedures.  Background noise is defined as the noise measured with all Seller supplied equipment off and all other plant equipment on.
· Intermittent noises such as steam safety blow off valves and filter pulse noise are not included in the above guarantee.
· Measurements shall be taken 3.28 feet (1 meter) away from the outermost surfaces of equipment, including piping, conduit, framework, barriers, Equipment enclosures and personnel protection devices if provided.
· Measurements shall not be taken in any location where there is an airflow velocity greater than 4.9 feet per second (1.5 meters per second), including nearby air intakes or exhausts.
· Free field conditions must be prevalent at measurement locations.  Testing and corrections to a free field shall be per ANSI/ASME PTC 36.
· Testing shall be done according to a test plan agreed to by both the Purchaser and Seller.  Such a plan shall be submitted to both the Purchaser and Seller at least 30 Days prior to noise compliance testing.  The test results shall be submitted in the form of a test report that shall be made available to both the Purchaser and Seller.
Measurement responsibility shall be stated in the Agreement.  Seller reserves the right to audit or parallel these measurements.
PERFORMANCE TEST GUIDELINES FOR FAR FIELD SOUND LEVELS
· Testing methodology shall be based on the latest version of ANSI B133.8.  The final result shall be the arithmetic average of the SPL’s at the 8 measurement locations after background and other corrections have been applied.  The equipment shall be in compliance if the final result does not exceed the noise limit(s) specified above.
· Equipment shall be operated in a new and clean condition as intended by the designers when measurements are taken.  All access compartments, doors, panels and other temporary openings shall be fully closed; all silencing hardware shall be fully installed; all systems designed to be airtight shall be sealed.
· Corrections to the measured SPL shall be made per ANSI B133.8 procedures.  Background noise is defined as the noise measured with all Seller supplied equipment off and all other plant equipment on.
· Intermittent noises such as steam safety blow of valves and filter pulse noised are not included in the above guarantee.
· Measurements shall be taken 4.9 feet +/- 2.5 feet (1.5  meters +/- .75 meters) above the ground.  Such measurement locations shall be on a flat elevation no more than 16 feet (5 meters) above or below the plant base elevation.
· Measurements shall not be taken in any location where there is an airflow velocity greater than 5 feet per second (1.5 meters per second), including nearby air intakes or exhausts.
· Measurement locations shall be chosen such that free field conditions exist at those locations.  Measurement locations shall not be closer than 12 feet (3.5 meters) to any nearby reflecting surfaces.
· Testing shall be done according to a test plan agreed to by bother the Purchaser and Seller.  Such a plan shall be submitted to both the Purchaser and Seller at least 30 Days prior to noise compliance testing.  The test results shall be submitted in the form of a test report that shall be made available to both the Purchaser and Seller.
Measurement responsibility shall be Purchaser’s.  Seller reserves the right to audit or parallel these measurements.
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GE POWER SYSTEMS
U.S. Standard Field Testing Procedure for Emission Compliance
Test Philosophy
Testing to demonstrate emission guarantees and for adjustment of the NOx reduction system (if required) will be performed using procedures which are mutually agreed between Seller and the Purchaser.  Seller engineers and/or technical advisors may be present at the tests for procedural direction.  Test methods chosen are EPA methods which yield data on site immediately, wherever possible.
Emission Testing
A.	General
Emission testing identified herein shall be within Purchaser’s scope of supply using procedures which are mutually agreed.  Sampling for inlet pollutant concentrations may be required, at the sole discretion of GE, in order to demonstrate compliance with emission guarantees.  Seller’s guarantees apply to the net increase of these pollutant emissions.
B.	Nitrogen Oxides Emissions
Before the official compliance testing is begun, the NOx reduction system will be adjusted to verify compliance with  NOx emission limits.  The gas turbine control system contains a pre-programmed schedule for either water or steam injection, this schedule may be adjusted to achieve an appropriate emission level approximately 5% to 10% below emission limits, and minimize the supply requirements.  Once the proper injection schedule has been established, this schedule is maintained throughout the testing, and it is programmed into the control system.
The NOx emission testing and related oxygen testing will be in accordance with U.S. EPA Method 2 presented in the Code of Federal Regulations.  Title 40, Part 60 (40CFR60 Appendix A and 40CFR60 Subpart GG -- Standards of Performance for Stationary Gas Turbines), with the following modifications, limitations and additions:
a.	The NOx instrument will be limited to a chemiluminescent type which meets 40CFR60 Appendix A, Method 7E.
b.	The span of the NOx analyzer will be set for appropriate spread of the expected NOx readings, rather than the specified 300 ppm.
c.	Oxygen will be sampled simultaneously with all NOx readings since Subpart GG of 40CFR60 requires correction to 15% O2.  Method 3A from 40CFR60 Appendix A is used for the oxygen analysis.
d.	Section 60.33(c)  (i)of Subpart GG has been replaced by U.S. EPA Memorandum dated June 2, 1997 for GE gas turbines using either water or steam for NOx reduction.  The EPA memorandum approves the Seller injection control algorithm in lieu of the Subpart GG ISO correction equation.
e.	Section 60.335(c) (i) is not applicable to gas turbines with dry low NOx combustors.
C.	Carbon Monoxide Emissions (If Required)
Sampling is the same as for NOx normally with the same line feeding the different instruments.  Method 10 per 40CFR60 appendix A is used, but only the continuous sample method per Section 5.1 is acceptable to Seller.  A recorder is mandatory, not optional as per 5.3.9, with a span which gives an appropriate spread of the expected readings.
D.	Unburned Hydrocarbon Emissions (If Required)
Sampling and analysis must be on a wet basis to avoid condensing out the higher hydrocarbons.  Moisture determination by Method 4 (or Method 5) is necessary to convert results to dry basis.  Method 25A per 40CFR60 Appendix A is used for unburned hydrocarbons.  Results are presented as methane (CH4).  This method uses a flame ionization detector or analyzer.
E.	Volatile Organic Emissions (If Required)
When volatile organic emissions (non-methane, non-ethane hydrocarbons) are required, Method 18 per Section 7.2 is used.  This requires a gas chromatograph at the site.  Seller requires calibration of the measurement train at the sampling probe.
F.	Sulfur Emissions (If Required)
Sulfur emissions will be determined by use of fuel flow data and fuel analysis for sulfur content.
G.	Particulate Matter Emissions (If Required)
Particulate matter emissions are determined by sampling, analysis and calculation in accordance with U.S. EPA Methods 5 and 5B with traversing per Methods 1 and 2 all from 40CFR60 Appendix A.  The following modifications and limitations on choices within the methods apply:
a.	Sampling probe internal surfaces must be made of chemically inert and non-catalytic material such as quartz. 
b.	The filter material shall be quartz.
c.	Nozzle, probe and filter must be heated to 248 to 273oF per Method 5, or at last 10oF higher than the dew point of sulfuric acid in the exhaust duct.  Use of Method 5B requires nozzle, probe and filter to be heated to 320 to 345oF.
d.	Probe wash shall be acetone per Method 5.
e.	Sampling technique shall provide a fairly large exhaust gas sample, with an objective of 100 SCF.
f.	Sulfates are excluded from the Seller guarantees for particulates.
H.	PM10 Emissions (If Required)
PM10 emissions are determined by sampling, analysis and calculation in accordance with U.S. EPA Methods 5 for front half filterable particulate matter and Method 202 for back half condensible particulate matter with traversing per Methods 1 and 2, all from 40CFR60, Appendix A except for Method 202.  Method 202 is from 40CFR51, Appendix M.  The following modifications and limitations within the methods apply:
a.	Sampling probe internal surfaces must be made of chemically inert and non-catalytic material such as quartz.
b.	The filter material shall be quartz.
c.	Nozzle, probe and filter must be heated to 248 to 273oF per Method 5, or at least 10oF higher than the dew point of sulfuric acid in the exhaust duct.
d.	Probe wash shall be acetone per Method 5.
e.	Sampling technique shall provide a fairly large exhaust gas sample, with an objective of 100 SCF.
f.	Impinger solution shall be extracted with ACS grade methylene chloride per Method 202.
I.	Opacity (If Required)
Opacity shall be measured in accordance with EPA Method 9 from 40CFR60, appendix A.
J.	Ammonia Slip (Not Applicable)
Required EPA methods for measuring ammonia slip have not been published.  GE has established in the interim a preference for the determination of ammonia slip.  The ammonia slip emissions will be determined by on-site sampling and analysis plus calculations in accordance with the on-site industry procedure of Indophenol Absorptiometrics.  This procedures requires the use of reactant solutions and a photoelectric spectrophotometer at the plant site.
Sample collection procedures should include Item G(a)-(e) above (Particulate Matter Emissions - Front - Half Filterable Solids Only).
K.	Certification of Calibration Gases
All gases used in certification of instruments or performance of emissions guarantee demonstrations shall be analyzed and certified in a manner and by a laboratory mutually agreeable to GE and Purchaser.  Examples of acceptable certification are:
1. U.S. EPA Standard Methods
2. U.S. EPA Protocols
3. U.S. National Bureau of Standards Certification Procedures
L.	Exhaust Gas Flow Determination (Not required for this Agreement)
Seller has established preferences for the determination of exhaust flow based on accuracy of the determination.  GE prefers the following:
The primary exhaust flow determination shall be by the F - factor method per 40CFR60, appendix A, Method 19 (as specified in Method 20 for gas turbine emissions).  The F - factor constants from Table 19-1 shall be applied in all cases where possible per Paragraph 3.1.
Where available, the compressor inlet air flow signal shall also be used to compute exhaust flow.  Exhaust flow on a dry basis is the turbine inlet air flow minus the water vapor plus the fuel flow minus the water formed from the combustion of hydrogen in the fuel.  Gas turbine inlet air is measured using the compressor inlet air scroll as a flow element.  The inlet scroll is calibrated during the factory tests of the gas turbine.
Flow measurements by Velocity Traverse, per 40CFR60, Appendix A, Methods 1 and 2, can result in errors of 25% or more in this application, and is not acceptable.
M.	Fuel Bound Nitrogen Determination
Prior to emission testing, analysis for fuel bound nitrogen must be determined in accordance with ASTM D4629 which is based on a combustion/chemiluminescence method.
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PERFORMANCE TEST CERTIFICATE
The undersigned duly authorized representative of (Name of Purchaser’s Company), under the provisions of the Agreement between [-------------] and [--------------], dated (_______) the “Agreement” hereby certifies that:
1.	Performance Tests have been conducted pertaining to Electrical Output, Heat Rate, Sound Levels and  Emissions [and in the case of combined cycle operations, Exhaust Gas Energy and Exhaust Gas Temperature] of the combustion turbine generator units referred to in the Agreement (each a “Unit” and collectively the “Units”) as set forth therein.   
2.	During the most recent Performance Test, completed [date] the [turbine SNs] Units tested produced [-------] kW as the Adjusted Electrical Output for the [   ] Units when consuming [---] for fuel.
3.	During the most recent Performance Test, completed [date] the [turbine SNs] Units tested produced [-------] BTU/kWh as the Adjusted Heat Rate for the [    ] Units.
4.	During the most recent Sound Level Test, completed [date] the [turbine SNs] Units tested produced a Near Field Sound Level of [----] d(B)A.
5.	During the most recent Performance Test, completed [date] the [turbine SNs] Units tested produced as the Adjusted Emissions for the [    ] Units as set forth in the attached table.
6.	During the most recent Far Field Sound Level Test, completed [date] the [turbine SNs] Units tested produced a Far Field Sound Level of [----] d(B)A.
7.	During the most recent Performance Test, completed [date] the [turbine Sns], combined cycle Units tested produced Exhaust Gas Energy the for the [    ] Units as set forth in the attached table.
8.	During the most recent Performance Test, completed [date] the [turbine Sns], combined cycle Units produced Exhaust Gas Temperature as set forth in the attached table.
19.	Capitalized terms used herein and not defined herein shall have the respective meanings assigned to them in the Agreement.
IN WITNESS WHEREOF, has executed and delivered this Certificate as of the       day of        , 200  .
By:  					
Title: 					
From and on Behalf of 
[Name of Purchaser’s Company]
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PERFORMANCE TEST COMPLETION CERTIFICATE
The undersigned duly authorized representative of (Name of Purchaser’s Company), under the provisions of the Agreement hereby certifies that:
1.	Performance Tests pertaining to Electrical Output and Heat Rate on the combustion turbine generator units referred to in the Agreement have been conducted (each a “Unit” and collectively the “Units”).  
2.	As set forth in the Agreement, Seller guaranteed that (i) the Adjusted Electrical Output of each of the Units will be at least [-----] kW when consuming natural gas for fuel, and that in any event Seller guaranteed that the Units shall produce no less than [------] kW Adjusted Electrical Output when the Electrical Output is measured and adjusted in accordance with the Test Procedures and the Agreement and (ii) if six (6) or more Units are installed at the Facility, the average Adjusted Electrical Output of all such Units will be at least [-----] kW.
The results of the Performance Tests show that the Units produced an average Adjusted Electrical Output of ________, and that each Unit individually produced the Adjusted Electric Output set forth below:
	Unit
	Adjusted Electrical Output

	Unit No_____ [turbine SN]
	________ kW

	Unit No_____ [turbine SN]
	________ kW

	Unit No_____ [turbine SN]
	________ kW



[USE A, B, and C BELOW AS APPROPRIATE]
A.	The Adjusted Electrical Output of the Units as set forth above, individually and, if applicable, collectively on average, are greater than or equal to the Electrical Output Guarantee and, if applicable, the Optional Electric Output Guarantee, and therefore, Seller is not liable for Performance Liquidated Damages associated with Electrical Output.
B.	The Adjusted Electrical Output of [turbine SNs] Units set forth above is/are less than the Electrical Output Guarantee of [___________], but greater than the Specific Performance Electrical Output Guarantee of [____________]; therefore, the undersigned has determined that the amount of Unit Output Liquidated Damages to be assessed against the Seller for failure to meet the Electrical Output Guarantee is U.S. $_____________.
C.	The average of the Adjusted Electrical Output of the Units is less than the Optional Electrical Output Guarantee of [             ]; therefore, the undersigned has determined that the amount of Optional Output Liquidated Damages to be assessed against the Seller for failure to meet the Optional Electrical Output Guarantee is US $              .
3.	As set forth in the Agreement, Seller guaranteed that the Adjusted Heat Rate of the [turbine SNs] Units will be at least [-----] BTU/kWh(LHV) when consuming natural gas for fuel, and that in any event Seller guaranteed that the Units shall demonstrate no less than a [------] BTU/kWh(LHV) Adjusted Heat Rate when the Heat Rate is calculated and adjusted in accordance with the Test Procedures and the Agreement.  The results of the Performance Tests show that each of the [turbine SNs] Units produced the Adjusted Heat Rate set forth below:
	Unit
	Adjusted Heat Rate

	Unit No_____ [turbine SN]
	________ BTU/kWh (LHV)

	Unit No_____ [turbine SN]
	________ BTU/kWh (LHV)

	Unit No_____ [turbine SN]
	________ BTU/kWh (LHV)



[USE EITHER A OR B BELOW AS APPROPRIATE]
A.	The Adjusted Heat Rate of each of the Units as set forth above is less than or equal to the Heat Rate Guarantee and therefore, Seller is not liable for Performance Liquidated Damages associated with Heat Rate.
B.	The Adjusted Heat Rate of [turbine SNs] Units set forth above is greater than the Heat Rate Guarantee [-------------], but less than the Specific Performance Heat Rate Guarantee of [-------------]; therefore, the undersigned has determined that the amount of Heat Rate Liquidated Damages to be assessed against the Seller for failure to meet the Heat Rate Guarantee is U.S. $[----------------].
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1.0	General.  The parties agree that as part of this Scope of Work Seller shall provide the requisite technical direction of installation (the “Technical Direction of Installation” or “TD of I”) support at the Site required for installation, start‑up and correction of problems related to waived shop testing and commissioning of the Equipment. 
2.0	Schedule.  Seller and Purchaser’s Representative shall coordinate the start and finish schedules of each of the TD of I personnel.  Seller shall provide a maximum two hundred forty (240) man-hours per Unit installed (straight time 40 hrs/week TD of I advisors as required to support Purchaser’s receipt of Equipment, installation, startup, commissioning and correction of problems related to waived shop testing until certified ready for testing in accordance with the Agreement. Seller shall provide a bar chart for its manpower staffing in support of the construction schedule, which shall be adjusted from time to time by Seller and Purchaser as the work progresses.  Hours worked by Seller’s TD of I personnel in excess of 40 hours straight time hours each week shall be deducted from the 240 manhour count, at the equivalent rate of one and one half straight time hours pursuant to Section 8 below.  Seller’s 40 hour work week is 8 hours per Day, Monday through Friday
3.0	Cost.  Seller shall bear each and every expense for services provided by its TD of I personnel including, but not limited to, international and local transportation, salary, lodging, per diem, taxes, work permits and expenses which costs are included within the Purchase Amount.  Any TD of I activities associated with field testing and correction of the Units which would normally be performed in the factory is included in Seller’s Scope of Work and is not counted against the 240 manhour count.
4.0	Supervision of Craft Labor.  Seller’s TD of I personnel shall not be responsible for the productivity or quality of work performed by Purchaser’s contractors and shall not have direct supervision responsibility over craft labor.
5.0	Seller Technical Direction Office Facilities.  Purchaser shall provide:
(a)	A secure, furnished private jobsite office facility of sufficient size (near the Equipment) that can accommodate 3 to 4 field engineers per Unit, where drawings, special tools, and other Seller proprietary materials and equipment can be kept and referred to or worked upon.
(b)	Purchaser shall coordinate installation of four (4) direct phone lines to Seller’s jobsite office facility and Seller shall be responsible for payment of the monthly local and long distance service and usage charges to the telephone company.
(c)	Seller’s jobsite office facility shall have HVAC and contain furnishing equivalent to that in use by Purchaser and its other subcontractor’s suitable for supporting Seller’s work.  The facility shall have adequate lighting, electrically outlets and sanitary facilities shall be accessible.  Seller shall be required to comply with the Site security and safety requirements at all times including control, use and parking restrictions relevant to Seller’s personnel’s privately owned vehicles.     
6.0	Staffing Levels.
Seller shall provide biographical data and other qualifications as requested by Purchaser’s project manager for review and approval of Seller’s lead advisor (such approval not to be unreasonably withheld).
Staffing shall include:
(a)	Site manager not part of contract except in the case of large sites with 6 turbines, a site manager may be requested by the Purchaser.
(b)	Turbine Generator Installation team comprised of technical advisors skilled in mechanical erection of gas turbines and related equipment, electrical equipment installation and testing, Control System checkout, calibration and unit startup, and shall be capable of providing guidance and counsel for the following:
-	The inspection and unloading of the major components at the installation site and their placement on the foundations.
-	The setting of necessary shims between sole plates and the turbines.
-	The removal of shipping supports on the turbine and generator packages.
-	The installation of the turbine units to the proper center line and elevation.
-	The alignment of the accessory equipment and generators to the turbines.
-	The installation and checkout of conduit, piping, control wiring and instrumentation between the turbines and Seller supplied auxiliary equipment and generators.
-	Checkout and initial operation of the turbine starting equipment.
-	The sequencing and checkout of the turbine Milennium Control Panels.
-	The installation and checkout of the generator excitation/electric systems.
-	The startup of the turbine units with the Purchaser’s operating personnel.
-	Mark up two (2) sets of drawings to reflect the “as-built” condition of the equipment.  One (1) set for site records and one (1) set to be returned to GE Customer Service.
-	Installation and check out of all auxiliary and ancillary equipment provided under this Agreement.
-	Electrical checkout and powering of the control consoles.

7.0	Additional Services
In addition to providing the expertise outlined above, Seller’s personnel shall be relied upon to answer questions and provide or obtain interpretation of manufacturer supplied instructions and drawings during the execution of work (construction, erection, commissioning, etc.).  Included in this category of support are:
(a)	Confirmation that specifications and instructions to be applied during construction, erection and commissioning by the different Vendors are met and that the specified results of tests and examinations are obtained;
(b)	Corrections of construction/erection/commissioning software, if necessary, as far as design and engineering tasks are not concerned;
(c)	Confirmation that the necessary standard of quality has been sustained in all areas which could affect facts and information provided by Seller to Purchaser;
(d)	Immediate written objections to Purchaser’s representative if the standard of quality is jeopardized, and advise Purchaser’s representative in a timely manner on the implications where any work procedure may impair the Equipment warranty;
(e)	Troubleshooting, technical guidance and expertise during instrumentation and control systems loop and function checks;
(f)	Technical expertise for energization and synchronization activities performed during commissioning; and
(g)	Provide impromptu training to Facility operators during start up and commissioning.
8.0	Expected Work Week.  Purchaser anticipates that the normal work week on Site will consist of working six (6) Days per week (Monday through Saturday) for ten (10) hours per shift each work Day; however, such work hours and Days shall be adjusted to accommodate Purchaser’s general Site work schedule.  It is the intent of the parties that Purchaser shall have the flexibility to require Seller’s personnel to work more or less hours per Day than the standard work Day in support of certain construction activities.  All time worked, except for those hours worked in support of the waived shop tests, shall be subtracted from the total of Seller’s obligation set forth in Section 1.0 above.  Total TD of I hours worked in excess of the 240 manhours, subject to Sections 2 and 3 above, shall be reimbursed to Seller pursuant to a Change Order, at the following rates:
	Straight time (8hrs/Day) 
	=	$135.00/hour (US & Canada)

	
		$165.00/hour (International)

	Overtime (excess of 8 hrs/Day Sundays and Holidays)	=

	
		$165.00/hour (US & Canada)

	
		$248.00/hour (International)


Additional manhours and other service rate classifications purchased will be subject to:
-	GE Aeroderivative and Package Services published rate sheet for technical assistance.
-	Required travel will be reimbursed at cost or in accordance with IRS mileage rates;
-	Travel time will be invoiced at the applicable straight time or overtime rate; and
-	Per diem will be applicable at the rate of $196.00 during all Days commencing on departure from point of origin through return or its equivalent.
9.0	Replacement of Unsatisfactory Personnel.  If any of Seller’s personnel provided under this Agreement fail, in Purchaser’s reasonable judgement, to fulfill his duties as assigned by Seller, Seller shall cause such personnel to properly perform such duties, or at the request of Purchaser replace the personnel. In the event of a replacement:
-	The replacement must be of equivalent qualifications to the person being replaced;
-	Seller shall provide Purchaser a resume of the recommended replacement; 
-	The replacement must be approved by Purchaser, prior to the replacement’s   commencement of work, such approval, not to be unreasonably withheld; and 
-	Seller shall bear all additional travel, living or other costs associated with removing the unsatisfactory individual and furnishing the replacement.
10.0	Supplemental Seller Personnel.  Seller’s personnel shall be direct employees of Seller, or Seller may elect to hire supplemental third party Sellers screened and trained by Seller.  In addition to any such screening and training, such personnel must have verifiable and demonstrable prior hands-on experience in installation or training as applicable to the work to be performed by such person. Seller shall provide Purchaser’s Representative resumes of all individuals selected by Seller as supplemental personnel pursuant to this Paragraph 9, and obtain Purchaser’s Representative’s prior approval of each individual’s assignment, such approval not to be unreasonably withheld.  
11.0	Change of Seller’s Personnel.  Seller and Purchaser recognize that changing of personnel during the performance of the Scope of Work can be disruptive and adversely affect the timely and proper performance of the Scope of Work; however, both Seller and Purchaser realize that under certain circumstances, Seller may, on an exception basis, need to substitute personnel in the course of performance of the Scope of Work.  Seller may, on an exception basis, substitute personnel; provided that the following shall apply:
-	The replacement must be of equivalent capabilities to the person being replaced; 
-	Seller shall provide Purchaser a resume of the recommended replacement; 
-	Such change is for a compelling personal reason, or by mutual agreement the existing individual does not have the required skill;
-	The replacement must be approved by Purchaser prior to the replacement’s   commencement of work, such approval not to be unreasonably withheld, and, 
-	Seller shall bear all additional travel, living or other costs associated with such change.
12.0	Debugging.  Seller shall provide with respect to TD of I, normal debugging of problems encountered during installation, start-up and commissioning of the equipment.  In the event debugging reveals a factory defect, Seller shall provide Purchaser written observations regarding such defect.
13.0	Release of Seller’s Personnel.  If Technical Direction of Installation Representative is/are released from site by Purchaser while the installation is in progress, the same Technical Direction of Installation Representative may not be available to return but will be replaced with a qualified Technical Direction of Installation Representative within two weeks after Company’s receipt of written request from the Purchaser for Technical Direction of Installation Representative.
14.0	Purchaser’s Responsibilities.  Purchaser will take all necessary precautions, at all times, for the safety of Company personnel at site.  This includes, but is not limited to, indoctrination of Purchaser’s safety practices, energization/de-energization of all power systems (electrical, mechanical and hydraulic) using a lock-out tag procedure, and conducting periodic safety meetings during construction and start-up.
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[To be completed prior to signing]
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In the event Purchaser cancels this Agreement with respect to a Unit, Purchaser’s liability for cancellation charges shall not exceed the values set forth below for each Unit canceled:

	Receipt of Cancellation Notice Days After September 23, 1999
	Cancellation Charge/Fee (expressed as %  of the Unit Liability Amount for the cancelled Unit)

	0-26
	0

	27-60
	5

	61-90
	12

	91-120
	15

	121-150
	20

	151-180
	25

	181-210
	30

	211-240
	40

	241-270
	50

	271-300
	60

	301-330
	70

	331-360
	75

	361-390
	80

	391-420
	85

	421-450
	90

	451-480
	95

	After Day 481
	100


Notes:
1. Seller shall maintain title to the Unit when cancellation occurs prior to shipment.
2. Cancellation exposure is 100% of the pro rata value of each Unit after shipment.
3. The pro rata value of each Unit shall increase or decrease as applicable as a result of increases or decreases to the Unit Liability Amount due to executed Change Orders.
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1.0	QUALITY ASSURANCE AND CONTROL
1.1	Quality Assurance Arrangements
Seller, and its nominated Vendors shall work to defined quality assurance arrangements compliant with ISO 9001.  Seller shall indicate the results of any recent audits.
In addition to requirements detailed in ISO 9001, Seller shall:
· Ensure that all quality related activities are planned and that adequate resources are made available for these activities.
· Establish means by which all materials and components are identified through each stage of performance of the Scope of Work.  These measures will facilitate the traceability of materials as identified in the agreed quality plans.
· Arrange for the protection of the quality of the product to include delivery to the specified destination.
1.2	Vendors
Seller shall specify all quality assurance requirements to its Vendor and shall ensure that all Vendors comply with these requirements.
Seller shall undertake in respect of its nominated Vendors, where no such acceptable information is available or where the Vendor has not been subject to a quality audit within the previous 12 months, to carry out an audit of that Vendor in order to ensure that completion of works will be compliant with contract requirements.
Seller and its nominated Vendors maybe subject to a quality audit by Purchaser.
1.3	Quality Plans
Quality plans shall be prepared by Seller for all areas of activity.  These quality plans shall be submitted to Purchaser for review.
The format of the quality plans shall be agreed with Purchaser.  Seller shall ensure that all activity is carried out in accordance with the quality plans and will notify Purchaser of any deviations as they occur. 
1.4	Review of Documents
Seller shall submit for review all quality plans and design documentation as may reasonably be required by Purchaser.  A schedule of drawings and documentation shall be maintained by Seller to show the current status and revision of each document.
1.5	Records
Seller shall maintain records as required by the quality plans.  All records including audit reports shall be made available for inspection by Purchaser, as required.
Seller shall generate records in a manner coincidental with the activities to which they refer, such that the quality status of each item can be readily verified.
All records shall be concisely compiled and coded.  They shall, in addition be clearly cross referenced to the parts or assemblies to which they refer.
Records shall in general, be available at the time of equipment delivery.  Such records shall include relevant certifications and build documentation together with any information which would facilitate the general traceability of component items or materials.
All records generated during the course of performance of the Scope of Work shall be retained by Seller for a minimum period of ten years from the date of Acceptance or supplied to Purchaser for its retention.
1.6	Seller’s Responsibility
Review and comment by Purchaser of the quality assurance procedures, quality plans, inspection and test arrangements operated by either Seller or his Vendors, will not relieve Seller of its obligation to provide Equipment which complies with the requirements of the Agreement.
2.0	QUALITY SURVEILLANCE
2.1	Quality Surveillance Requirements
Seller shall define the items which it proposes to Vendor together with all items for which quality plans (inspection and test plans) will be submitted.  Seller shall provide Purchaser’s Quality Assurance Manager the name of his representative authorized as having responsibility for resolving or obtaining resolution, of any problems arising in respect of the acceptability of raw materials, components, and assemblies.
Seller shall establish and maintain a documented inspection system capable of producing objective evidence that all material manufactured parts and assemblies comply with the quality requirements of the Agreement. 
General information on the type of system in use by Seller shall be provided. 
Seller’s inspection system shall include procedures used for controlling the following functions:
· Availability at inspection points of applicable drawings, instructions, etc and prompt removal of obsolete documents.
· Maintenance and calibration of suitable inspection and test equipment, which should comply with requirements set out in ISO 9001
· Inclusion (or referencing) on purchase orders of the necessary technical inspection and test details to meet the specified requirements and of Purchaser’s possible involvement at the Vendor’s facilities.
· Incoming, in process and final inspection and inspection of packing and marking.
· Means of identifying inspection status throughout manufacture.
· Provisions of complete inspection and test records.
Seller shall submit for review within 30 days after the execution of this Agreement, a quality plan, excluding testing and inspection on work already completed as of such submission date, in which case test records will be provided, (inspection and test plan) defining the program of quality control and inspection activities which it or its Vendors will perform in order to ensure that the manufacture and completion of the plant complies with the specified requirements.  The quality plan may be of any form to suit Seller’s system, but it shall as a minimum:
· Indicate each inspection and test point and its relative location in the production cycle including incoming, packing and site inspections.
· Indicate mandatory Seller Factory hold points for an item or process before the work can proceed.
Seller shall include in all its orders to Vendors, a note advising that all materials and equipment are subject to inspection by Purchaser.
In order to verify compliance with engineering, procurement, manufacturing requirements and program, Purchaser shall have access at all times as arranged by Seller, to all places where materials or equipment are being prepared or manufactured, including the works of Vendor’s raw materials.
Inspection of the Equipment may be by Purchaser and may include the following activities:
· Evaluation of Seller’s system and quality plans.
· Periodic monitoring to confirm the effectiveness of and Seller’s compliance with the established system procedures, quality plan and inspection and test instructions.
· Witnessing of inspections and test and/or verification of inspection records including:
a.	Compliance of raw material with specified requirements.
b.	Compliance of manufactured parts, assemblies and final items with specifications, drawings, standards and good engineering practice.
c.	Periodic inspection of Seller’s design manufacturing, installation work and the production of progress reports. 
d.	Witnessing of inspections and tests.
e.	Packing for shipment including check for completeness of shipment, handling requirements, and identification.
Seller’s compliance with equipment documentation, drawing, delivery and commissioning schedules shall be monitored by Purchaser.
Raw materials, components, shop assemblies and the installation thereof, shall be subject to inspection and test by Purchaser as required by the specification and the extent practicable at all times and places during the period of manufacture.
Seller shall keep Purchaser informed, in advance, of the time of starting and of the progress of the Scope of Work in its various stages so that arrangements can be made for inspection and for test.  He shall also provide without additional charge, all reasonable facilities and assistance for the safety and convenience of Purchaser in the performance of his duties.  All of the required tests shall be made to Seller’s expense, including the cost of all samples used.
In the event of the unreasonable postponement, by Seller, of tests previously scheduled, or of the necessity tests due to unsatisfactory results of the original tests, or other reasons attributable to Seller, Seller will bear the costs incurred by Purchaser of his nominated representative in re‑inspecting the non‑conforming item or its replacement. 
Seller’s and nominated Vendor’s quality assurance program shall identify and shall isolate items not conforming to the technical specification.  All such items shall be reported to Purchaser via a non‑conformance report which shall identify:
· The identification of the item.
· The relevant specification, drawing etc including revision number. 
· A sketch of the non‑conformance.
· The method by which the non‑conformance was identified.
· The cause of the non‑conformance.
· The proposal for resolution the con‑conformance.
· A concession application including the technical justification and the appropriate supporting documents if applicable.
· The proposed action to prevent re‑occurrence.
Seller shall not offer, unless otherwise agreed, any item of equipment for inspection to Purchaser until all planned inspections and tests to date have been completed to the satisfaction of Seller. 
Any non‑conformance identified by Purchaser may be notified by issue of Purchaser’s non‑conformance report to Seller.  Notification of re‑inspection shall not be made until the completed non‑conformance report together with any applicable concession application have been submitted to Purchaser. 
The inspection and tests by Purchaser of any components or lots thereof does not relieve Seller of any responsibility whatever regarding defects or other failures which maybe found before the end of the Primary Warranty Period. 
Seller shall provide a quality release certificate confirming compliance with the contract requirements and a data book containing relevant manufacturing and quality records. 
Seller shall furnish Purchaser with 4 copies of the data book.
The parties agree that, in light of the fast-track nature of the project for which these Units are being supplied, and the advanced stage of manufacturing, Purchaser and Seller shall review the requirements, obligations and responsibilities set forth in this Exhibit J during two pre-inspection/quality meetings (one for the gas turbine, one for the generator). Seller shall coordinate and schedule a mutually agreed date for both meetings at Seller’s factory, with the goal of having them within two months after the Order Definition Meeting.  Seller shall document all mutually agreed adjustments to Exhibit J, issue the notes in letter form for review and agreement, and issue a final conformed letter  for subsequent endorsement by the parties and use as quality assurance guidelines.
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1.	PURPOSE AND OBJECTIVES
1.1	Seller shall provide information and data required for development of a Project Schedule for the Work in accordance with the requirements of this Exhibit.  Seller’s information and data shall be provided electronically in a software which can be readily used in “Primavera Project Planner” software which will be used by Purchaser to develop the Project Schedule.  The purpose of the Project Schedule shall be to:
(1)	assure adequate planning, scheduling and reporting during the prosecution and progress of the Scope of Work by Seller in order to complete the Scope of Work in accordance with any and all milestones;
(2)	assure coordination of the efforts of Seller, his various Vendors and Purchaser furnished equipment and materials, if any;
(3)	assist Seller, and Purchaser, in monitoring the progress of the Scope of Work and in evaluating proposed changes to the Agreement and the Project Schedule.
2.	PROGRESS UPDATES
2.1	The Project Schedule shall be updated on a monthly basis and on a periodic basis throughout the duration of the Scope of Work, and until Agreement Completion.  Seller shall meet with Purchaser at the completion of each agreed upon period to review actual progress made through the date of the Project Schedule update, including dates for activities actually started and/or completed, and to review the overall percentage of the Scope of Work actually completed.  The data date of each Project Schedule update shall be the last Day of the month, or some other Day previously designated by Purchaser.  In case of disagreements at the Project Schedule update meeting concerning actual progress to date, Purchaser’s determination shall govern. 
2.2	In addition to the Project Schedule updates, Seller shall submit a Monthly Contractor’s Progress Report containing the following minimum information as follows:
MONTHLY CONTRACTOR’S PROGRESS REPORT
Timing:	Submitted 4 copies (4th of each Calendar month)
Contractor Name:
Reporting Month:
(1)	Management Summary (One Page)
‑  Overall Project Situation
‑  Major Activity
‑  Significant Problems
(2)	Progress Review
‑  Milestone Report
‑  Updated Bar Chart Schedule (Current vs. Target)
‑  Problems Affecting Progress
‑  Decisions and Actions
‑  Actions and Orientations required from Purchaser
(3)	Commercial Situation
‑  Payment Status
‑  Change Order Register
‑  Notice of Claims
3.	RECOVERY SCHEDULE
3.1	Should the updated Project Schedule show at any time during Seller’s performance, in the sole opinion of Purchaser, that Seller is fourteen (14) or more days behind schedule for any Specific Date, Seller shall prepare a Recovery Schedule at no additional cost to Purchaser (unless Purchaser is solely responsible for the event or occurrence which has caused the schedule slippage) explaining and displaying how Seller intends to reschedule his work in order to regain compliance with the Project Schedule. 
4.0 PROJECT SCHEDULE REVISIONS
4.1	If, as a result of the monthly and periodic Project Schedule update, it appears the Project Schedule no longer represents the actual prosecution and progress of the Scope of Work, Purchaser will request, and Seller shall submit, a revision to the Project Schedule. 
4.2	Seller may also request revisions to the Project Schedule in the event Seller’s planning for the work is revised.  If Seller desires to make changes in the Project Schedule to reflect revisions in its method of operation and scheduling of the Scope of Work, Seller shall notify Purchaser in writing, stating the reason for the proposed revision.  In no case will Notice to Purchaser of a request for schedule revision relieve Seller of any of his obligations under this Agreement.  All Project Schedule revisions and updates shall conform to all provisions of the Agreement documents contained herein. 
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Seller shall provide assistance as necessary in order to ensure that the following Equipment is inspected by Purchaser’s Insurance Representative in attainment of an insurability certificate:
(a)	Generator
(b)	Generator Module
(c)	Gas Turbine Module
(d)	Control Room Module
(e)	Lube Oil Module
(f)	Auxiliary Module
(g)	Fin-Fan Cooler Module
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	Item
	Notification Required to Secure Option
	Quantity
	Price in
U.S. Dollars

	Transportation Option A
	6 months
	Per Unit
	5% + Seller’s Cost

	Transportation Option B
	> 3 or < 6 months
	Per Unit
	7% + Seller’s Cost

	Transportation Option C
	< 3 months
	Per Unit
	10% + Seller’s Cost

	Option J - Upgrade to Dual Water Injection Skids w/Enclosures
	7 months
	Per Unit
	$57,000

	Option P4 – Exhaust Extension to 90 ft.
	7 months
	Per Unit
	  $88,800

	Option P3 - Exhaust Assembly (45 ft. 85 dBA) (Heavy Base)
	7 months
	Per Unit
	$233,000

	Option S - Modular Control Room (for up to 2 units)
	7 months
	1
	$165,000

	Power System Stabilizers
	5 months
	Per Unit
	$ 31,875

	Option U - Unit Motor Control Center
	7 months
	Per Unit
	$45,000

	Option V - Chiller Module (2200 Tons)
	7 months
	Per Unit
	$950,000

	Option W - Cooling Tower for Chiller Module (w/support structure to mount onto chiller module and interconnect piping kit (chiller to cooling tower))
	7 months
	Per Unit
	$183,280

	Option X - O&M Manuals on CD-ROM w/Browser and Bookmarks
	6 months
	Per Config.
	$25,000

	Option Y - 3 Extra CT’s Terminated in MGTB for Redundant Relay Protection
	6 months
	1 Lot Per Unit
	$23,000

	Storage Cost - Per Unit
	Putting into storage
	
	$10,800 per move

	
	Taking out of storage
	
	$8,300 per move

	
	No charge for first 90 days
	
	

	
	For months 4, 5 & 6
	
	$3,800 per month

	
	Per month after month 7
	
	$4,800 per month


NOTE: This Agreement may be amended by Change Order to add other balance of plant equipment modules to Seller’s Scope of Work.
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HAZARDOUS AND TOXIC SUBSTANCES
DISCLOSURE REQUIREMENTS
AGREEMENT NUMBER
Show the order identification 
on all correspondence
Seller:                                          
Attention:                                               
Address:                                      ZIP:        
Phone Number: (     )                                    

HAZARDOUS AND TOXIC SUBSTANCES DISCLOSURE REQUIREMENTS
The Occupational and Health Act (OSHA) of 1970, and OSHA regulation 29CFR 1910 contain hazardous and toxic substances reporting requirements.
Seller shall be required to provide the following documents, as applicable to Purchaser at the time of Agreement, if possible, but not later than ten (10) days thereafter. A copy of the Material Safety Data Sheet, (Form OSHA‑20), or equivalent, must accompany each shipment of hazardous or toxic substances to Purchaser.  The following documents may be required for more than one item within the Agreement.
MATERIAL SAFETY DATA SHEET
The Material Safety Data Sheet (Form OSHA-20), or equivalent is required for each material containing a chemical substance which: (i) is regulated by any Federal law or rule, (ii) is listed in the latest edition of the National Institute for Occupational Safety and Health Registry of Toxic Effects of Chemical Substances. (iii) testing has yielded positive evidence of an acute or chronic health hazard, or (iv) has a Material Safety Data Sheet available to Seller indicating that the material may pose a hazard to human health.
‑AND/OR‑
SELLER DISCLAIMER STATEMENT
Seller may alternatively submit a disclaimer statement set forth below:

HAZARDOUS AND TOXIC SUBSTANCES DISCLAIMER
Seller hereby swears or affirms that the material furnished on this Purchase Order does not, to its best knowledge, contain any toxic substances or harmful physical agents as defined under 29CFR 1910.  In the event Seller discovers that such hazardous and toxic substances or agents are to be supplied, an appropriate Material Safety Data Sheet (Form OSHA-20), or equivalent shall be immediately supplied to Purchaser.  
	________________________
Signature of Company Officer
	Date:  _______________________________

	________________________
Title
	


NONCOMPLIANCE
Seller assumes all responsibility for its failure to supply Purchaser a completed Material Safety Data Sheet (Form OSHA-20), or equivalent or a Seller Disclaimer Statement as applicable.


[bookmark: __RefHeading___Toc501451207]EXHIBIT P  UNIT SERIAL NUMBER
UNIT SERIAL NUMBERS:
	Unit   1 :
	308898			

	Unit   2 :
	308951			

	Unit   3 :
	308972			

	Unit   4 :
	308999			

	Unit   5 :
	309020			

	Unit   6 :
	309073			

	Unit 21 :             
	309898


Unit 22 :             309988
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	PKG. #
	DESCRIPTION
	GROSS WT.
	L
	W
	H
	CFT.

	PC      1
	LM6000 Generator Base
	68000
	337
	172
	178
	5971

	PC      2
	Turbine Base
	120000
	371
	172
	178
	6573

	PC      3
	Brush Generator
	176000
	301
	150
	130
	3397

	PC      4
	Roof Skid
	44000
	470
	172
	149
	6971

	Box     5
	V.B.V. Silencer
	17500
	174
	75
	148
	1118

	Box     6
	V.B.V. Duct
	15600
	158
	150
	106
	1454

	Box     7
	V.B.V. Hood
	3480
	140
	103
	60
	501

	PC      8
	L.H. Coil Module “A”
	42000
	400
	129
	149
	4449

	PC      9
	R.H. Coil Module “B”
	42000
	400
	129
	149
	4449

	PC    10
	Plenum
	24400
	394
	146
	149
	4960

	Box   11
	Raincap
	1320
	82
	82
	54
	210

	Box   12
	Raincap
	1320
	82
	82
	54
	210

	Box   13
	Roof Skid silencer
	2290
	80
	80
	76
	281

	Box   14
	Roof Skid Silencer
	2290
	80
	80
	76
	281

	Box   15
	Electrical Shiploose
	1105
	96
	48
	38
	101

	Box   16
	Generator Exhaust Hood
	9070
	174
	160
	87
	1314

	Box   17
	Neutral Cubicle
	4400
	96
	68
	120
	453

	Box   18
	Lineside Cubicle
	2800
	68
	68
	124
	332

	Box   19
	Mechanical shiploose
	2785
	170
	48
	43
	203

	Box   20
	Exhaust Flashing
	725
	62
	62
	17
	38

	Box   21
	Zurn Coupling
	1225
	120
	31
	33
	71

	Box   22
	Demister
	720
	36
	36
	74
	56

	Box   23
	Roof Skid Transition
	1710
	148
	78
	34
	227

	Box   24
	Nuts & Bolts Shiploose
	1245
	48
	48
	36
	48

	Box   25
	Paint (1-5 Gal.)
	130
	24
	18
	23
	6

	Box   26
	Generator Transition Throat
	1800
	125
	125
	39
	353

	Skid  27
	CO2 Bracket
	600
	91
	24
	35
	44

	Box   28
	Run Down Tanks (4)
	1455
	106
	46
	30
	85

	Box   29
	Water Injection Skid
	7620
	195
	62
	64
	448

	Box   30
	Shear Lugs (8)
	1020
	45
	25
	17
	11

	Box   31
	Pressure Balance Pipe
	500
	54
	48
	24
	36

	Box   32
	Walkways & Handrails
	3640
	152
	60
	44
	232

	Box   33
	Coil Module Parts
	1225
	44
	44
	38
	43

	Skid  34
	Support Structure & Ladder
	5620
	312
	81
	62
	907

	Box   35
	H-Frame
	2085
	174
	35
	39
	137

	Box   36
	Auxiliary Skid
	17000
	180
	140
	100
	1458

	Box   37
	CO2 Enclosure
	2535
	106
	34
	106
	280

	Box   38
	Sprint Skid
	2560
	84
	73
	67
	238

	Box   39
	Batteries & Racks
	1210
	65
	37
	37
	51

	Box   40
	Battery Chargers (2)
	610
	44
	33
	49
	41

	Box   41
	Generator Fan Expansion Joints
	450
	51
	51
	24
	36

	Box   42
	Ruffneck Heaters (2)
	615
	66
	35
	38
	51

	Box   43
	Cold Weather Enclosure/Gauge Panel
	1180
	118
	111
	17
	129

	Box   44
	CO2 Bottles (8)
	2700
	37
	37
	72
	57

	Box   45
	Flex Hoses
	260
	64
	19
	14
	10

	Box   46
	Misc. Shiploose
	145
	34
	26
	17
	9

	Box   47
	Acid (45 GALS.)
	640
	48
	19
	36
	19

	Box   48
	Control Panel
	4125
	128
	44
	102
	332

	Box   49
	Engine Lift Fixture
	1440
	128
	76
	17
	96

	Box   50
	Alignment Tool
	505
	104
	29
	31
	54

	Box   51
	Discharge Heads
	125
	27
	27
	14
	6

	Box   52
	Hood for Aux. Skid
	1290
	77
	52
	83
	192

	Box   53
	Pre-Filter Doors (16)
	2090
	128
	58
	52
	223

	Box   54
	Pre-Filter Doors (16)
	2015
	128
	58
	52
	223

	Box   55
	TCP Shiploose
	80
	27
	27
	14
	6

	Box   56
	CO2 Bottles (4)
	1405
	26
	26
	72
	28

	Box   57
	LG. Lift Pins (4)
SM. Lift Pins (4)
	7260
	114
	86
	30
	170

	PC    58
	Donaldson Spreader Bar
	4650
	440
	33
	12
	101

	PC    59
	Main Unit Spreader Bar
	1800
	211
	26
	12
	116

	PC    60
	Generator Spreader Bar
	1400
	133
	126
	12
	116

	Box   61
	Slings & Shackles
	10000
	136
	96
	42
	317

	PC    62
	Vertical Stack Duct
	13110
	180
	131
	132
	1801

	PC    63
	Vertical Stack Duct
	23350
	361
	131
	132
	3613

	PC    64
	Vertical Duct
	33250
	361
	150
	150
	4701

	PC    65
	Breech Duct
	37750
	181
	197
	151
	3116

	Lot    66
	Ladder & Platforms
	10000
	480
	110
	60
	2933
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AFFIDAVIT AND RELEASE OF LIEN
THE STATE OF ________	§
COUNTY OF ___________	§
[Seller Name] hereby acknowledges the receipt and sufficiency of the sum of $                , (                                                           ), and other good and valuable consideration, in full payment for all design, labor, materials, equipment, supplies and services, for the supply of GTG packages for the [            project name                  ], (“the Project”) pursuant to the Purchase Agreement No. [           ] dated [--------] , between [Seller Name] (the “Seller”) and [--------] (the “Purchaser”).
[Seller Name] hereby acknowledges and certifies that [--------] paid                      , all sums owing and that it has no further claims against [-------], or any subsidiary, affiliate or parent of [-------] except for the outstanding unresolved Change Order listed in Appendix A to this Affidavit.  [if none, delete all of paragraph after “except for...”]  
[Seller Name] further covenants and warrants that the Project is free from all liens and claims for payment by any subcontractor, materialman or employee.
In consideration for such full payment, [Seller Name], on behalf of itself and its predecessors, employees, agents, officers, directors, shareholders, representatives, attorneys, successors, insurers and assigns, subcontractors and on behalf of any other persons claiming by, through or under [Seller Name], does hereby waive, release, and relinquish its rights to and discharge, release and acquit [-------], its subsidiaries, affiliates and parent and its employees, agents, officers, directors, shareholders, representatives, attorneys, successors, insurers, assigns and subcontractors, from any and all causes of action, claims, demands, debts, liabilities, expenses or costs of any kind and every character and nature whatsoever, including but not limited to any lien claims or rights, whether known or unknown, contingent or fixed, either in or arising out of the law of contracts, torts or property rights, whether arising under statutory law or common law, at law or in equity, with respect to the above-referenced property.  Furthermore, [Seller Name] agrees to Indemnify and hold harmless [Purchaser Name], its subsidiaries, affiliates and parent and all other persons or entities released by [Seller Name] above against the full amount of any liability, loss, claim, damage, or expense (including attorneys’ fees and any judgment required to be paid) in connection with any of the matters it has released in the event any person should assert against such released person or entity a claim under assignment or title derivative from [Seller Name] and in connection with any claims made in connection with or relating to [Seller Name] provision of design, labor, materials, equipment, supplies and/or services on the above-referenced property.
EXECUTED this _________ day of ______________________, 200__.
[Seller Name] ___________________
By:____________________________
Name:__________________________
Print or Type
Title:___________________________




SWORN TO AN SUBSCRIBED BEFORE ME, under my official hand and seal of office on this ____ day of ___________________, 200__.
______________________________
Notary Public in and for
the State of ___________
My Commission Expires:
_____________________
(SEAL)

AFFIDAVIT
THE STATE OF ________	§
COUNTY OF ___________	§
BEFORE ME, the undersigned Notary Public, on this day personally came and appeared                       known to me to be the individual whose name is subscribed to the foregoing RELEASE OF LIEN and being duly sworn, did state and acknowledge on his oath that he is the                     of                           , is authorized to execute and deliver the foregoing on behalf of                          as an act and deed of that entity for the purposes and consideration therein expressed.
GIVEN UNDER MY HAND AND SEAL OF OFFICE this           day of                 , 200    .
______________________________
Notary Public in and for 
the State of ___________.
(SEAL)
My Commission Expires:
_____________________

CERTIFICATION
This is to certify that all work covered by Invoice No. [__________]  is complete and that the invoice is correct, authentic and the only one issued for the work described therein.
[      NAME OF OFFICER      ]
A C K N O W L E D G E M E N T
(COUNTRY) [                       ]
(CITY)    [                       ]
Before me, a Notary Public for and in the City of [     CITY     ], [     COUNTRY     ], this [     DATE      ] personally appeared [     NAME OF OFFICER    ], exhibiting to me his Residence Certificate No. [               ] issued at [                    ], [     NAME OF OFFICER    ] on [             ] to be the same person who executed the foregoing Certification acknowledged to me that the same is a free and voluntary act and deed and to me known as the same person who acknowledged this certification.
In witness hereof, I have hereunto set my hand and affixed my notarial seal this [      ] of [          ], 200[---] in 
[   NAME OF CITY   ] [     COUNTRY     ].
[       NAME OF NOTARY       ]
Notary Public, State of ______.
My Commission Expires __________
Doc. No. ____________
Page No. ____________
Book No. ____________
Series of 200     
W  I  T  N  E  S  S  :
[         NAME          ]								[          NAME          ]
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