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1 x Pratt & Whitney ST 18 1.8MW  Gas Turbine Generator
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1.8 MWe (At ISO conditions) 

Power Plant 

Power Generation: 1,961 kW
Mechanical Drive: 2,629 shp 

Heat Rate: 11,751 Btu/kWh 8,515 Btu/shp-hr 

1)  50Hz Cogen unit with 12,000 hours on it complete, located in Europe in storage. These units were purchased two years ago.

The unit is complete and  in pristine condition, 

Pricing and Conditions 

The following is noted as part of our offer:

• One (1) Model ST-18 Gas Turbine Generator Package – 12,000 Hours: $1.55M US

• One (1) Transformer 3300V to 400 V 50 Hz: $55,000.00 US 

• All wiring between Control room and GT & Breaker : $22,500 US 

• Exhaust Ducting and bypass to stack:: $32.500 US 

• Gas Compressor Package : $To be Determined 

• One (1) Boiler+Economizer+Exhaust Ducting: Included

• One (1) Piping for H.T. & L.T. circuits: Included 

• One (1) Pumps with VFD controls, both circuits: included 

• Delivery three (3) months for Gas Turbine Package. 

• The basic scope of supply is quoted F.O.B.  Canada

• Offer is valid for 30 days from date of proposal, subject to availability.. 

• All taxes, bonds, customs, duties, delivery and insurance costs etc. are excluded from the quotation. 

• Suppliers standard equipment only terms and conditions apply. 

• Equipment is warranted for a period of one (1) year from the date of start-up, or eighteen (18) months from the date of shipment, whichever occurs first. 

• Full Warranty (parts & Labour) will be applicable. This excludes travel and expenses. 

• Commissioning of the unit would be completed by  Supplier , at an extra cost. 

• Commissioning of the unit, by supplier , would be a prerequisite to the application of the warranty. 

Scope of Supply 

We are pleased to offer for your consideration the Pratt & Whitney model ST-18 Gas Turbine Generator package featuring the following (unless otherwise noted): 

Gas Turbine Generator Package, comprising: Engine - One (1) Pratt & Whitney model ST-18, gas fuel Industrialized Gas Turbine equipped for natural gas fuel. The ST-18 is a free turbine turboshaft engine derived from the PW100 series of aviation turboprop powerplants. The turbomachinery comprises three independent rotating assemblies mounted on concentric shafts. The compressor is made up of two centrifugal impellers each driven by a single stage turbine. The combustion system comprises a reverse flow annular combustion chamber, 14 fuel nozzles and a spark igniter. The engine incorporates a radial air intake, which also provides the interface to the reduction gearbox or other driven load. - Coupling interfacing power turbine shaft to the gearbox - Ignition system - Fuel control system - Engine rear mounting system - One engine adapter kit (ST-18) - Inlet plenum - Natural Gas Manifold 

Generator - One (1) 3300V / 3Ph / 50Hz salient pole, air-cooled generator featuring Class F insulation, with Class B temperature rise. - Pressurized Oil lubrication system. 

Gearbox - One (1) Allen Gear, Compound Star type rated 2800 kW planetary gearbox designed specifically to interface and speed reduce the output of the Pratt & Whitney model ST-18 gas turbine engine from the nominal 15,750 RPM to the synchronous 1500 RPM input to the electrical generator. The gearbox shaft is to be fitted with a torque limiting coupling to protect the gas turbine shaft in the event of faulty synchronization or a line-to-line fault. 

Combined Lube Oil System - The combined synthetic lube oil system features forced lubrication for the gas generator, power turbine, and speed reduction gearbox. The system features the following specific components: o AC motor driven main lube oil pump. 

Chip detectors - one located in the # 3 & # 4 bearing return line. - one located in the engine lube oil sump drain line. - one located in the gearbox lube oil drain line. 

Lube oil cooler (fin fan) 

3  absolute. Simplex filter o Lube oil reservoir o Oil mist eliminator 

Gas Fuel System - Gas fuel control valve - Gas fuel shut-off valve - Fuel controller integrated into the Gas Turbine’s Process Control System 

Inlet Air System The proposed inlet air system features the following components: - Self Cleaning Air Filtration Module with structural steel supports - Air Inlet Silencer - Transition piece facilitating the transition of the inlet air ducting to the inlet of the gas generator’s compressor. 

Exhaust System The proposed exhaust system feature the following components: - The Exhaust Transition Piece (if required) - The Exhaust Silencer - The Exhaust Stack 

Skid Mounted Enclosed Control Room 

- The skid mounted enclosed control room features an HVAC system for climate control and is fully weatherized to protect against the elements. 

The control room contains the following items: 

 Fuel Control and Generator protection Panel 

CO2 Fire system 

Battery backup for DC pumps and shutdown 

VFD starter for ST18 Engine 

Full MCC cabinet for all motor controls 

Main Breaker to Transformer 

3300 V to 400 V 50 HZ transformer (optional) 

Desk with HMI computer 

Control System - This offering features an Integrated Fuel Control as well as Package Sequencing Control, which eliminates the necessity of the I/O interface between the PLC sequence/controller and the dedicated fuel control seen in some installations. 

This Integrated Control system features the necessary fuel control for critical acceleration/deceleration during start/stop sequencing. 

The Integrated Control system sequences the turbine package’s auxiliaries necessary to ensure effective yet safe startup, steady state, and shutdown operation. 

All necessary generator package process related annunciation and first-out alarm indications will be displayed on the monitor. The monitor is mounted conveniently on the Unit Control Panel (UCP). 

The Unit Control Panel (UCP) also controls the features necessary for the generator 

Variable Frequency Start System Included in this offering is a Variable Speed Start System consisting of a variable frequency AC Motor directly connected to an auxiliary power shaft of the gas generator. This variable frequency driver automatically energizes during startup sequencing, and disconnects when the gas generator achieves idle speed. 

Structural Base and Acoustic Enclosure The alignment of the gas turbine engine driver, speed reduction gearbox, and electrical generator is maintained by our structural steel base frame. This structural frame is specifically designed to facilitate installation of the turbine generator package as well as ensuring the structural alignment of the driver and driven components during transient and steady state operation of the package. Complete package will be housed in a fully acoustic 8’ x 30’ x 10’ enclosure with lockable service doors, exhaust plenum and air intake installed 

Start-up & Commissioning Spare Parts and Consumables: Includes any required filter elements, gaskets, fuses bulbs and connectors. 

Manuals and Catalogues: Included in this offering are a total of Two (2) Operation & Maintenance Manuals. These manuals will be printed in the English Language and will feature: - Maintenance Instructions - Illustrated Parts Catalog - Installation Guide - Operation and Maintenance Manuals for all supplied Auxiliary equipment. 

Not Included: Please note that the following are not included in this offering: - Consumables, such as lube oil, fuel gas, electrical power, electrical power, water, air, or any other utilities required for normal operation. ST18 May 8, 2008 Page 7 

Scope of Services 

Project Management Services 

- Project coordination for supplied equipment from contract award through shipping of equipment to Customer. 

- Single point contact  ensuring timely transfer of all technical information required for Customer interface. 

- Coordination of material supplies, testing/inspections, and progress reporting. 

Engineering Services 

- Engineering data and drawings (hardcopies or CD) necessary for the execution of the project 

- Erection/Commissioning Documentation (hardcopies) 

- “As Furnished” Drawings 

- Operation and Maintenance Manuals 

Shipping and Packaging Services 

- Equipment shall be shipped F.O.B.  Canada and prepared for 

              in-country transport via truck (air ride transport) 

Documentation inclusive of: 

- Customer drawing package providing interface requirements to Customer’s 

              system(s) 

- Foundation interface drawings/data 

- Design requirements for interconnecting piping and cabling systems 

- Control logic diagrams 

- Installation drawings 

- Operation and maintenance manuals 

Approved Lubrication Oils 
ST18 Product Specifications 
Approved Lubrication Oils 
The oils listed below are fully approved for use in the ST18 engine. Refer to ST18 Maintenance Manual. This list is for convenience only. If a discrepancy exists between this list and the Maintenance Manual, the Maintenance Manual takes precedence. 5 

Centistoke Oils – PWA 521, Type 1 
§Aero Shell Turbine Oil 500 

§Mobil Jet Oil II 

§Castrol 5000 

§Exxon Turbo Oil 2380 

4 Centistoke Oils 
§Castrol 4000 

5 Centistoke Oils – PWA, Type II, (Third Generation) The term “Third Generation” is one that oil companies use to describe turbine oils which they claim have superior thermal and oxidation stability when compared to Type II, 5 centistoke oils. 

§Aero Shell Turbine Oil 560 

§Mobil Jet Oil 254 

No other oils are approved for use in ST18 and ST18A engines. Should the use of an oil not listed be desired, the intended user should contact the supplier  Product Support Department, for consultation. 

Customer Interface Points The following interface points are typical of the ST18 Electric Generation Package: 

	System 
	Description of Interface 

	Fuel Connections 
	Supply flange for fuel oil or fuel gas located at supplier skid boundary with Customer supplied fuel that meets suppliers  Product Specification

	Water 
	Supply and return flanges located at supplier skid boundary with Customer supplied demineralized water (for water injection) and potable water (for water wash) that meets suppliers Product Specifications for water. 

	Electric Generator 
	Generator terminals 

	Drains 
	Flange connections provided on suppliers equipment for Customer hook-up. All effluent discharges are untreated. 

	Lubrication Oils 
	Filling connections at equipment reservoir. 

	Electrical – Power Feed 
	At component junction boxes. 

	Electrical – Grounding 
	Grounding bars located on suppliers  supplied equipment for connection to Customer’s grounding system. 

	Instrumentation and Control 
	At skid junction box and Turbine Control System panel. 

	Civil/Structural 
	All civil/structural works provided by Customer. Supplier to provide foundation interface and loading details of the offered Scope of Supply for Customer to design foundations, footings, and necessary civil structures. 


Notes: 
1. Excludes Customer interfaces to driven equipment. 

2. Assumes interconnecting piping and cabling (power and I&C) systems between suppliers supplied components are provided and installed by Customer. 

3. Interfaces may change with varying Scope options chosen by Customer. 
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Customer Responsibilities and Clarifications The following Customer responsibilities and clarifications serve as a guideline to delineate the responsibilities borne by the Customer and Supplier. Specific responsibilities and clarifications are tailored for each project prior to contract award. 

Customer Responsibilities Customer responsibilities include, but are not necessarily limited to the following unless expressly assigned as suppliers responsibilities in the contract: 

1. All construction activities and provisions required to prepare the site, erect the equipment, and interconnect electrical and mechanical services between and to suppliers equipment assemblies shall be the responsibility of the Customer which further includes the storage, foundations, setting, installation, and performance testing of the said equipment. 

2. All civil works including the design and supply for necessary sub-foundations and foundation slabs for all suppliers supplied equipment. 

3. Delivery of all equipment, inclusive of loading and unloading activities. 

4. Receiving, inventory control, storage and protection of equipment during installation and commissioning. 

5. All necessary motor starters, panel boards, conduit and wiring for supplying source power to the suppliers supplied equipment and its auxiliary components. 

6. Interconnecting piping and cabling systems (inclusive of pipe, flanges, gaskets, pipe racks, nuts/bolts, etc. and cable/wire, connectors, conduit, cable trays, etc.) between suppliers supplied assemblies unless otherwise specified in Scope of Supply. 

7. For electric generation package, prior to start-up, the Customer shall perform the following tests: 

§Resistance ratio and polarity tests of the generator and transformer(s) CT and PT’s 

§Field check and calibration of all protective relays and circuits 

§All high-voltage dielectric tests 

8. Initial start-up consumables items, such as lubricants, hydraulic oil, chemicals, propane, and CO2. 

9. Any and all independent inspections required by the Customer and any additional testing and documentation over and above suppliers standard for the described Scope of Supply. Start-up, commissioning, and performance testing is the responsibility of the Customer. Suppliers personnel shall witness and certify performance tests and results performed by Customer. 

10. An all-weather and unobstructed access road (suitable for the loads required) to the site from the nearest usable highway and railhead, rough grading of site, adequate drainage and floor control systems, and flood control systems, and protection of all furnished equipment against flood damage during installation 

11. Necessary security fencing and guards to protect all equipment from theft or vandalism during installation. 

12. Base plates, shims, and any foundation bolts required to set the mechanical drive package. 

13. Construction management including scheduling. 


14. Adequate secure, private office facilities for supplier personnel. These facilities shall include secretarial service, telephones, facsimile transmission machines, copy machine, file cabinets, desks, chairs, drawing racks, table, locking storage cabinets, refrigerator, electricity, heat, air conditioners, janitorial services, sanitary facilities, temporary supplies of drinking water, security badges/passes, etc., a parking area near the office, and a 10 ft. x 20 ft. area for a conex box. 

15. Adequate supplies of lubricating oil, fuel, electrical power, and water as necessary during the construction and test phases. Provide permanent electrical power supply of approximately 10 kW per engine, 380 volts, 50 Hz, 3 phase, AC for lighting, heating, and intermittent auxiliaries. 

16. For electric generation package, provide transmission system including necessary transformers, switches and wiring other than as specified in the Scope of Supply to connect output side of Main Circuit Breaker(s) to Customer’s Bus as more specifically defined by suppliers Single Line Diagram. 

17. Exterior lighting, finish and touch up painting, finish grading, fencing, and landscaping as desired or as required by local ordinances. 

18. Qualified staff with supervision and all labor crafts, parts, and tools required for proper installation, operation and maintenance of suppliers supplied equipment. 

19. Compliance with suppliers operating, installation, and maintenance instructions. 

20. All permits, licenses, authorizations, fees, and taxes required by all authorities for the transport, construction and operation of the works, unless specifically listed in the Scope of Supply. 

21. Freeze, thermal, and personnel protection, and insulation for all components, piping systems, and liquid storage facilities outside suppliers Scope of Supply. 

22. Vent, drainage, waste removal, and spill containment as required for installed components. 

23. Provide all other pertinent equipment, not included as part of suppliers Scope of Supply, required to complete the plant and make the station operational. 

Clarifications: The following general clarifications apply. 

1. Suppliers reserves the right to modify the detailed engineering design, to select different materials or to use alternative subcontractors for the purpose of selecting equipment of the best possible design and operational performance. Where trade or brand names are mentioned in our offer, this should be taken only to be an indication of the type of quality of the equipment being described. 

2. The Customer is responsible to provide fuel and potable water at the required quality, flow and pressure at suppliers equipment interfaces as satisfying the requirements defined by suppliers product specifications. 

3. When provided as “stand alone” panels, the Customer shall locate the following systems within 100 ft (linear) of the gas turbine package in an environmentally controlled (HVAC) area: 

§The Turbine Control System (TCS) control panel 

§The DC system (when provided), inclusive of panel, batteries and chargers 

§The Fire Protection/Detection control panel 

4. Starting of the unit(s) shall be accomplished on natural gas fuel provided by the Customer via line supply or bottled storage. 

5. The Customer provides flow measurement devices for fuel oil, fuel gas, and water. 

6. When performance testing is offered, the Customer shall provide qualified technical personnel to assist supplier. 

7. For international projects, visa and work permits are arranged without delay by the Customer. 
8. The following general exclusions are noted by supplier : 

§Testing and documentation over and above suppliers standard. 

§Provisions of drawings or other documentation in an electronic format (i.e. CAD, CIM, IGES, etc.) 

Estimated Performance The following performance data is presented for planning purposes to show estimated simple cycle performance of the ST18 Electric Generation Package. An estimate is also provided to show the amount of steam that can be typically produced for cogeneration applications.

	Ambient Temp (F) 
	Fuel Type 
	Fuel (lb/hr) 
	Output (kW) 
	Heat Rate (Btu/kw-hr) 
	GT Exhaust Flow (lb/s) 
	GT Exhaust Temp. (F) 
	Estimated Steam Flow (lb/hr) 

	0 
	Natural Gas Liquid Fuel 
	1282 1388 
	2420 2365 
	10940 10885 
	20.46 20.34 
	932 933 
	11540 11340 

	59 
	Natural Gas Liquid Fuel 
	1066 1142 
	1860 1780 
	11840 11900 
	17.48 17.17 
	991 996 
	10790 10550 

	100 
	Natural Gas Liquid Fuel 
	917 979 
	1455 1380 
	13020 13160 
	15.21 14.89 
	1051 1056 
	10260 10000 


Estimated Emissions 
	Natural Gas 
	Liquid Fuel 

	(Dry) 
	(Wet) 
	(Dry) 
	(Wet) 

	NOx – ppm 
	100 
	25 
	170 
	42 

	CO - ppm 
	20 
	50 
	35 
	70 


NOTES: 
1. Simple cycle performance data based on “dry” operating conditions, water injection not included, sea level elevation, installed losses included. 

2. Output measured at generator terminals. 

3. Estimates for steam production based on “dry” operation conditions, water injection not included, sea level elevation, typical installed losses included for cogeneration applications, assumes steam to be produced at 150 psig saturated. 

4. Fuels based on suppliers  Turbine Division specifications for Working Fluids with Lower Heating Values of: 

- Natural Gas: 20650 BTU/lb (LHV) - Liquid Fuel: 18550 BTU/lb (LHV) 

5. Estimated emissions based upon a 59ºF ambient. Wet emissions based on a 1:1 water to fuel ratio. 
Expect Performance Average New Engine 
	TEMPºF 
	SHAFT Kw 
	INSTALLED KwE 
	FUEL FLOW Lb/hr 

	-5 
	2575 
	2446 
	1354 

	20 
	2332 
	2216 
	1258 

	40 
	2100 
	2106 
	1173 

	59 
	1886 
	1811 
	1093 

	80 
	1659 
	1593 
	1010 

	100 
	1468 
	1410 
	940 


Based on: 400 ft altitude, 4” inlet & 6” exhaust losses, 0.7 water ratio, natural gas fuel 

Estimated Shipping Weights and Sizes 
	Item 
	Estimated Size (w x l x h) (inches) 
	Estimated Weight (pounds) 

	1) 
	GT/Generator Skid with Enclosure 
	102 x 324 x 120 
	53,000 lbs. 

	2) 
	Neutral Grounding Resistor 
	38 x 38 x 32 
	325 lbs. 

	3) 
	Lube Oil Cooler 

a) Engine Oil Cooler 

b) Reduction Gearbox Oil Cooler 


	40 x 84 x 55 40 x 102 x 48 
	1,300 lbs. 1,450 lbs. 

	4) 
	Oil Mist Eliminator 
	30 x 31 x 78 
	600 lbs. 

	5) 
	AC Motor Starting System 
	12 x 10 x 20 
	55 lbs. 

	6) 
	Inlet Filtration System with Ducting/Silencing 
	102 x 190 x 83 
	5,000 lbs. 

	7) 
	Enclosure Ventilation Equipment 
	48 x 48 x 48 (2 Pallets) 
	250 lbs. Each 

	8) 
	Exhaust System 

a) Expansion Joint 

b) Diffuser 

c) Hardware Kit 


	12 dia x 39 40 dia x 80 12 x 12 x 24 
	300 lbs. 340 lbs. 100 lbs. 

	9) 
	Fire Extinguishing Skid with Panel 
	48 x 48 x 84 
	3,600 lbs. 

	10) 
	Turbine Control System 
	34 x 34 x 90 
	800 lbs. 

	11) 
	AVR/Synchronization Panel 
	36 x 12 x 48 
	300 lbs. 

	12) 
	Fuel Oil Skid (optional) 
	36 x 36 x 30 
	500 lbs. 

	13) 
	DC System (optional) 
	32 x 24 x 90 
	400 lbs. 


Notes: 
1. Shipping weights and sizes are estimated and may change with varying scope 

options. 

2. Supplier can provide an equipment listing tailored to the Customer’s scope upon request. 

Liquid Fuel ST18 Product Specifications Recommended Liquid Fuels The following liquid fuels can be used in the ST18 engine if the additional fuel property requirements are satisfied. (See following table for property requirements).

	CATEGORY A 
	CATEGORY B 
	CATEGORY C 

	Light virgin naptha and unleaded gasoline types Widecut fuels of the JP-4 (MIL-T-5624) and Jet B (ASTM D1655) types 
	JP-5 (MIL-T-5624) JET A, A-1 (ASTM D1655) No. 1-D diesel fuel (ASTM D975) No. 1 fuel oil (ASTM D296) No. 1 GT gas turbine fuel oil (ASTM D2880) 
	No. 2 diesel fuel (ASTM D975) No. 2 fuel oil (ASTM D396) No. 2 GT gas turbine fuel oil (ASTM D2880) Marine diesel (MIL-F-16884) 


Liquid Fuel Property Requirements 
	PROPERTY 
	LIMIT 

	Viscosity, Cs at 40ºC (104ºF) 
	3.5 max, 1.7 min 

	Flash Point, ºC (ºF) 
	May depend on legal limits and safety regulations 

	Sediment, % by volume 
	< 6.34 mg/litre 

	Free water content 
	< 0.01% by volume 

	Carbon/Hydrogen Ratio 
	No limit 

	Sulfur, % by weight 
	0.4 max 

	Ash, % by mass 
	0.005 max 

	Metal Contaminants, ppm by weight 

	Vanadium (V) 
	0.2 max 

	Sodium (Na) + Potassium (K) 
	0.2 max 

	Calcium (Ca) 
	0.1 max 

	Lead (Pb) 
	0.1 max 

	Copper (Cu) 
	0.02 max 

	Category A Fuel only 

	Reid Vapor Pressure, lbs. 
	12.5 max 

	Lubricity 
	Dependent on pump characteristics 

	Aromatic Content, % by volume 
	25% max 

	Smoke Point 
	20 mm min 

	Category B Fuel only 

	Cloud Point, ºC (ºF) 
	9.5ºC (15ºF) below fuel temperature at pump inlet 

	Aromatic Content, % by volume 
	25% max 

	Smoke Point 
	20% max 

	Category C Fuel only 

	Cloud Point, ºC (ºF) 
	9.5ºC (15ºF) below fuel temperature at pump inlet 

	Carbon Residue (on 10% bottoms), % 
	0.25% max 

	Aromatic Content, % by volume 
	20% max 


Liquid Fuel Interface Requirements Interface requirements for liquid fuel at the supply flange of the equipment package are: Maximum Fuel Flow: 16000 lb/hr (727 kg/hr) Maximum Fuel Pressure: 950 psig (6545 kPa)* Temperature Range: -40ºF TO 175ºF (-40ºC to 79ºC) *An optional fuel oil forwarding/injection system can be provided by suppliers turbine division
Natural Gas Fuel ST18 Product Specifications Natural Gas Fuel Properties

	PROPERTY 
	MIN LIMIT 
	MAX LIMIT 
	TEST METHOD 

	Net Calorific Value Btu/cu ft (MJ/m3) 
	800 (29.8) 
	1100 (41.0) 
	ASTM D900 

	Specific Gravity 
	0.57 
	0.62 
	ASTM D1070 

	Water Content lb/million cu ft (kg/million cu Meters) 
	7.0 (112) 
	ASTM D1142 

	Hydrocarbon Condensables and other Liquids lb/million cu ft (kg/million cu Meters) 
	0.5 (8) 
	See Note 3 

	Total Solids lb/million cu ft (kg/million cu Meters) 
	0.08 (1.28) 
	ASTM D1704 

	Hydrogen Sulphide, Mol % 
	0.18 (See Note 4) 
	See Note 3 

	Mercaptans, Mol % 
	0.001 
	See Note 3 

	Particle size of solids 
	3 microns 

	Note 1. All values to be reported at standard ISO conditions. Note 2. Tests shall be carried out insofar as practical in accordance with the listed ASTM Note 3. Test method and procedure to be agreed upon between Customer and vendor. Note 4. A level of 0.18 Mol% max has shown no problems. If higher levels are anticipated consult P&WC for precautionary measures and comments. 


Gas Piping Interface Requirements Interface requirements for natural gas fuel at the supply flange of the equipment Package are: Design Pressure: 250 psig (24145 kPa) Design Temperature: -65ºF to 450ºF (-54ºC to 230ºC) Design Flow: 1500 lb/hr (680 kg/hr) 

Basic Scope of Supply – Options The following options for equipment and services can be offered by supplier and are not included as part of the standard scope of supply as described in the preceding sections. 

Options for Equipment ▪ Consumables, such as lube oil, fuel gas, electrical power, electrical power, water, air, or any other utilities required for normal operation. ▪ Generator Breaker ▪ Water Treatment Plant (if required). ▪ Gas boost compressor for the fuel gas (if required). GAS TURBINE OPTIONS 
§Liquid Fuel Only (Dry) 

§Liquid Fuel Only with water injection (1 pump) 

§Dual Fuel with water injection (1pump) 

§Extra Pump for water injection system (2 pump total) 

WATER WASH CART 
§Supply of portable water wash cart for compressor cleaning 

EXHAUST SYSTEM OPTIONS 
§Industrial grade exhaust stack (unsilenced- 21 ft) 

GAS TURBINE/GENERATOR ENCLOSURE 
§Deletion of Standard Enclosure 

§Lightweight shell with Ventilation System (no acoustic protection provided) 

FIRE DETECTION AND PROTECTION SYSTEM 
§Deletion of Gas Turbine/Generator Enclosure fire detection and protection system 

FUEL SYSTEM OPTIONS 
§Fuel Gas Regulating Valve (Utility Side) (Required) 

§Fuel Gas Filtration (Duplex Filters) (Required) 

INTERCONNECTING CABLE SYSTEMS OPTIONS 
§Supply of interconnecting cable between suppliers supplied components per Orbital standard equipment arrangement for installation by Customer (excludes field installation hardware including provisions of conduit/cable trays, cable fasteners, electrical hardware, etc. required for proper installation) 

INTERCONNECTING PIPING SYSTEMS OPTIONS 
§Supply of interconnecting piping between suppliers supplied components per supplier standard equipment arrangement for installation by Customer 
SERVICES OPTIONS – Cost’s available on Request TESTING ▪ Performance testing on site. 

Synchronous Generator Data 
	kW 
	2600 
	KVA 
	3250 
	P.F. 
	0.80 

	80ºC RISE 
	VOLTS 
	3300 
	AMPS 
	451 
	RPM 
	1500 


	REACTANCES 
	PER UNIT ON 
	3250 kVA BASE 

	Direct Axis Synchronous 
	(Unsaturated) 
	Xd 
	1.741 

	Direct Axis Transient 
	(Rated Voltage) 
	X’d 
	0.231 

	Direct Axis Subtransient 
	(Rated Voltage) 
	X”d 
	0.160 

	Quadrature Axis Synchronous 
	(Unsaturated) 
	Xq 
	0.901 

	Quadrature Axis Subtransient 
	(Rated Voltage) 
	X”q 
	0.205 

	Negative Sequence 
	(Rated Voltage) 
	X2 
	0.187 

	Zero Sequence 
	(Rated Voltage) 
	Xo 
	0.066 

	Short Circuit Ration 
	SCR 
	0.684 


	TIME CONSTANTS 

	Direct Axis Open Circuit Transient 
	T’do 
	4.240 Sec. 

	Direct Axis Short Circuit Transient 
	T’d 
	0.563 Sec. 

	Direct Axis Short Circuit Subtransient 
	T”d 
	0.030 Sec. 

	Short Circuit Armature 
	Ta 
	0.061 Sec. 


	RESISTANCES 

	Armature (per phase at 25ºC) 
	0.03152 Ohms 

	Field (at 25ºC) 
	0.560 Ohms 

	Rotor Inertia 
	2800 Lb-Ft2 


	EFFICIENCY 

	Load 
	Eff. At 0.80 P.F. 

	4/4 
	96.5% 

	3/4 
	96.3% 

	1/2 
	95.5% 


Water 
ST18 Product Specifications 
Gas Turbine Water Injection 
Water used to suppress NOx emission levels, shall meet or exceed the following requirements: 

Water Injection Quality Requirements 
	Limit 
	Test Method 

	Total solids, ppm Sodium, ppm Silica, ppm Acidity, PH Particle size, microns Conductivity, Micromho/cm 
	1.0 0.10 0.02 6.0-8.5 10.0 max 1.0 max 
	ASTM-D1888 ASTM-D1428/D2791 ASTM-D859 ASTM-D1293 


Water Injection Interface Requirements Interface requirements for water at the supply flange of the equipment package are: Maximum Flow: 5 GPM (19 L/M) Minimum Flow: 1 GPM (4 L/M) Operating Pressure: 450 psig (4105 kPa) Maximum Pressure: 500 psig (3450 kPa) 

Gas Turbine Water Wash 
Water washing of the gas path components may be done with clean, clear, drinking quality water. 

