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1 x Restore Pratt & Whitney REPACKAGED FT4A-11 POWER PAC 23Mw 50 or 60hz
Asking Price $6.0 MM
4-5 Months Delivery
REPACKAGED FT4A-11 POWER PAC

GENERAL DESCRIPTION

GENERAL

The FT4A-11 is a gas turbine engine consisting of a gas generator and a free turbine that uses the hot gases produced by the gas generator to develop shaft horsepower. The free turbine is coupled through an output shaft to an EM Air Cooled electric generator sized for most 50 HZ applications. The complete unit is called a Turbojet Power Pac and may be operated by either

liquid or gaseous fuel. The unit is designed to generate power for peaking operations. Power output will vary because of changes in the inlet air conditions. Performance assumes

that the gas turbine will be operated on clean distillate fuel or natural gas fuel conforming to the PWA Fuel Specifications.

OPERATIONAL FEATURES

The Power Pac may be operated manually from either the Local Control Panel located in the Power Pac control house or from an optional Remote Control panel.

The Power Pac may be synchronized in parallel with other electric generators already on the line, or operated alone as an isolated power source. Battery power is provided to start and operate the Power Pac in complete independence of external sources of power for black starts.

The Power Pac can be automatically started, synchronized and loaded to full output in approximately three minutes. On a normal shutdown, the unit is automatically unloaded, sequenced through the breaker opening, reduction to idle and cool-down phase of operation after which the gas generator rotors and the free turbine coast to a stop. In the event an electrical fault or a mechanical malfunction should occur in any of the Power Pac equipment,

the unit is protected by alarms and automatic shutdown devices.

GAS GENERATOR

The gas generator has the characteristics described for dual compressor gas turbines in Pratt & Whitney Aircraft General Operating Instructions for Gas Generators and Turbine Engines for Industrial and Marine Use, PWA Operating Instructions 194, to which reference should be made for complete information pertaining to how an engine of this type operates. A full description of the gas generator may be found in the Pratt and Whitney Aircraft FT4A-11 Service Manual. The material presented in the Service

Manual is supplemented by the information in the specific operating instructions. Ignition System – Ignition of the gas generator is furnished by a dual, 125 volt DC, 4- joule ignition system. The two independent ignition systems, each  with its own igniter, operate simultaneously when energized. The ignition system operated only during the gas generator starting cycle. The speed mechanism in the Programmable Logic Controller (PLC) circuit limits the time the system is energized. Gas Generator and Free Turbine Speed Control – The speed of the free turbine prior to synchronization, and the speed of the gas generator to provide loading following synchronization, is controlled by a new Allen Bradley Control logix fuel control and sequencer designed to WGPW

specifications. This control senses gas generator high rotor speed (N2) free turbine speed (N3) gas generator exhaust gas temperature and load, and positions a Woodward fuel metering valve to regulate gas generator fuel flow. Free Turbine overspeed is sensed by a mechanical overspeed control and the Woodward fuel controller. Either control will close the fuel shutoff valve in the event free turbine speed exceeds 4,125 ± 25 rpm (less in 50 HZ applications). Air Inlet Anti-Icing System – The system consists of an ice detection unit, hollow gas generator inlet guide vanes and a hollow nose cone. Hot, high pressure air is circulated through the guide vanes and nose cone whenever

icing conditions exists. The system may be operated either manually or automatically from the Gas Turbine Panel in the Power Pac control house; however, for normal operation, the control switch on the ice detection unit should remain in the Automatic position. In the Automatic position, the anti-icing air valves are opened automatically whenever icing conditions occur in the gas generator inlet plenum chamber during operation. When operating in Automatic- Parallel, the sequencer prevents operation of the anti-icing relay until after synchronization. The anti-icing system is

automatically turned off when the Power Pac is shut down. A temperature and humidity transducer, located on the inlet plenum dooradjacent to temperature sensor for the fuel control, supplies the signals to the anti-icing system. Icing is considered likely whenever the gas generator inlet temperature is below 46oF and simultaneously the relative humidity of the inlet air is greater than 90%. Free Turbine – The free turbine is connected to the exhaust case of the gas generator, but rotates independently of the gas generator compressors and turbines. It is directly coupled to the electric generator and rotates at a speed of 3,600 rpm (or 3000 rpm in 50 HZ applications) when synchronized

to the line frequency.

 ELECTRIC GENERATOR EXCITER

The Electrical Machinery air cooled open type AC generator is rated at 28,750 kva, 0.85 power factor, 13,800 volts, 3-phase, and 60 hertz at 80oF. The exciter is directly coupled to the generator and is rated at 250 volts. A field flashing relay is provided which will excite the field during the voltage buildup of the generator instead of relying entirely upon residual magnetism for this purpose.

LUBE OIL SYSTEMS

Gas Turbine Lube System – The gas turbine has separate lube systems for the gas generator and free turbine. For a full description of the internal lube oil system for the gas generator and the free turbine, refer to the applicable PWA FT4A Service Manual. The two external lube systems are shown schematically in Figure 1-1. The lube oil used in both the gas generator and the free turbine lubrication systems must be a Type II synthetic gas turbine oil conforming to the latest revision of PWA Oil Specification No. 521. Refer to P&WA Turbo Power Service Bulletin No. 6, latest revision, for a listing of all approved oils that are commercially available. Synthetic oils for the gas turbines can be manufactured from any of several

 basic materials. Since some of these materials are not compatible with one another and since synthetic oils of different brands are not necessarily derived from the same basic materials, even though they meet the same specifications, it is important to ensure that the synthetic oils

produced by different manufactured are not mixed, or indiscriminately used together, in the same gas generator or free turbine lube oil system. A 125 VDC battery bank is provided to make DC power available at all times to both the DC auxiliaries and to the inverter, which supplies the essential AC auxiliaries, enables the Power Pac to be started without an external power

source. Once the Power Pac is in operation and the generator main circuit breaker (52G) is closed, the non-essential AC auxiliaries, such as the battery charger, space heaters, cooling fan motors, etc., are furnished AC power directly from Power Pac output.

FIRE EXTINGUISHING / GAS DETECTION SYSTEM

A CO2 fire suppression system is provided for the engine enclosure. Fire and/or smoke detectors are provided for the generator enclosure and control room. Two gas detection heads are provided within the engine enclosure.

START SYSTEM

The gas generator is equipped with a pneumatic starter which operated on compressed air supplied at a pressure reduced to approximately 60 psig. The sequencer closes the starter air valves when the engine N2 reaches 3,400rpm.

The starter normally engages the engine at zero rpm and drives the compressor up to speeds necessary to sustain operation after light off. An additional feature of this starting system provides for controlling the rate of air flow to permit reengagement of the rotating engine at about 800 rpm without damage to the starter bearings or shear coupling.

AIR START PAC

An enclosed and skid mounted air compressor, electric drive motor, compressed air storage tank and started air flow control valving are provided to supply air to the pneumatic starter. Air storage of 490 psig is capable of providing 3 consecutive start attempts before recharge is required.

INSTRUMENTATION AND CONTROLS

The Power Pac can be operated locally from the Power Pac Control House or from an optional remote panel. This unit is offered with a Powell control house built for another FT4 Power Pac in 1999. It is repackaged with a new PLC, engine controller, a 125 VDC battery rack and charger, a fire protection and gas detection system, etc.

ENGINE AND GENERATOR ENCLOSURES

The gas turbine engine is housed in an acoustically treated engine enclosure including inlet and exhaust silencing and an inlet vandal hood. The generator enclosure is also acoustically treated with air inlet and exhaust silencers.
