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FOR

910KW MOBILE DIESEL ENGINE-GENERATOR SET  
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PART 1. GENERAL

This specification outlines the requirements for one mobile sound attenuated generator set.  Unit shall be rated for continuous, Prime Power operation at minimum 910KW, 1137 KVA, 0.80 P.F., 120/208V and 480/277V, 3 phase 4 wire, 60Hz. 

Mobile engine generator set shall be trailer mounted and enclosed in an ISO  sound attenuated enclosure with a self contained fuel system and voltage changeable output. Equipment and materials shall be of current design and ready for connection and operation.  Engine shall be equipped with the necessary devices to meet current EPA regulations for Tier 2 operation and emissions requirements set forth in paragraph 2.3.1 of these specifications.  In addition, the engine generator shall have been factory tested to ensure reliable operation at rated power.

The generator supplier shall provide factory published Operators Manual for the engine generator set and associated components as specified under Part 3 of this specification. The engine shall be filled with crankcase lube oil and radiator coolant as recommended by the engine manufacturer and/or as specified herein. The engine generator set shall have posted operating instructions near the control panel and operating devices.  

Warning placards shall be visible at locations of customer access to live voltage parts and other electrical connection points.

PART 2.
 PRODUCTS
2.1
MANUFACTURING STANDARDS
Subject to compliance with requirements, provide portable, sound attenuated, diesel engine generators with certifications and tests as specified herein. 

The generator supplier shall be capable of providing equipment as specified, maintaining service parts inventory and service.

2.2
RATINGS

Engine generator rating shall be as indicated below:

· Power rating – Prime (910KW)

· Power Factor - .8 Lagging

· Frequency – 60Hz.

· Engine-Generator Application – Stand Alone

The following manually selectable output voltages shall be available for the unit:

· 277/480V, 3phase, 4wire

· 120/208V, 3phase, 4wire

The following performance ratings shall apply:

· Frequency regulation shall not exceed +.25% under varying loads from no load to full load.

· Frequency variation shall not exceed +0.25% from no load to full load.

· Voltage regulation shall not exceed +.5% at steady state.

· Voltage variation shall not exceed + 1% from no load to full load.

· Telephone influence factor shall be less than 50.

· Harmonic Distortion shall be less than 5%.

· The generator set shall be capable of picking up 100% load in one step in accordance with NFPA 110.

· The sound level shall not exceed 80dB(A) @ 23 feet (7 meters) at full load operation in accordance with SAE J1074 measurement procedure.

2.3
ENGINE AND AUXILLIARY EQUIPMENT

The diesel engine shall be 4cycle, direct connected to the generator by a semiflexible coupling and both shall be mounted on a common subbase.

The engine shall have sufficient power to produce the specified rating when

operating at generator synchronous speed with all accessories required for normal operation including exhaust, fuel, cooling, and battery charging systems. The engine, with attached cooling system and the generator shall be mounted

on the subbase with heavy duty, resilient mounts that provide vibration isolation. 
Maximum engine speed shall be 1800 RPM. The complete diesel engine generator set shall be free of critical speeds from either a major or minor order, and torsional vibrations from 10% below idling to 10% above synchronous speed.

Engine shall be equipped with protective controls and sensors for shutdown for low oil pressure, high temperature and overspeed.

The engine shall be equipped with a fuel system suitable for operation on No. 2 diesel fuel oil meeting the requirements of ASTM975.
The fuel system shall include an engine driven transfer pump and replaceable filters.  The engine driven fuel pump shall be positive displacement and capable of providing 110% of the prime power rating with all filtering equipment in operation.

The engine shall be equipped with a positive displacement, full pressure, lubrication oil pump with full flow replaceable canister oil filters and a dipstick. 
Provide replaceable dry element air cleaner with restriction indicator. 
Provide engine mounted battery charging alternator, 100 ampere minimum and solid-state voltage regulator.

2.3.1 EMISSION REQUIREMENTS 

The engine shall be EPA certified to meet the Tier 2 emissions standards and the supplier shall make available, the Federal EPA Certificate of Conformance to substantiate certification with the requirements below:    
· The generator engine shall have a displacement of less than 10 liters per cylinder

· The generator shall be suitable for operation on Number 2 Diesel fuel meeting the following requirements:

· Maximum Sulfur content of 15ppm and 

· Minimum Cetane index of 40; or  

· Maximum aromatic content of 35 volume percent. 

· The generator set shall meet the following emissions requirements:
· Non Methane Hydrocarbon + Nitrogen Oxide (NMHC + NOx):  6.4 g/kW-hr

· Carbon Monoxide (CO):  3.5 g/kW-hr
· Particulate Matter (PM):  0.02 g/kW-hr
· The generator shall not exceed the following opacity emissions standards:

· 20 percent during the acceleration mode;
· 15% during the lugging Mode; and
· 50 percent during the peaks in either the acceleration or lugging modes. 

· The unit shall be equipped with a non-resettable hourly meter on the engine. 

All components and equipment necessary to attain the required emission standards shall be provided and installed by the engine manufacturer.  
2.3.2
GOVERNOR

Engine shall be provided with an electronic governor which maintains the frequency within a bandwidth +.25% of the rated frequency under varying loads from zero to 100% of rated output capacity.  Frequency variation for constant loads shall not exceed +0.25 percent of rated speed.  

2.3.3
COOLING SYSTEM

The cooling system shall be rated for full rated load operation in 110º F ambient conditions. Guard rotating parts against accidental contact. Cooling system shall be filled with minimum 50% mixture of polypropylene coolant/antifreeze.

The cooling system shall include a beltdriven fan and water pump, and a thermostat for temperature control.

Include coolant overflow tank level for monitoring coolant level.

Provide 120V thermostatically controlled, tank type, jacket water heaters to maintain coolant temperature within 3 degrees of the controlled temperature for quick starting. Heaters shall operate independent of engine operation and shall shut down automatically when the engine is running.  The heater AC input shall be connected to shall be connected to the shore power connection point described under paragraph 2.8
2.3.4
ENGINE STARTING SYSTEM

Provide a solenoid operated positive engagement gear driven electric starter for operation on 24 Volts DC. Provide automatic cranking controls with three crank attempts with rest periods in between.  Failure to start, after three cranking attempts, shall shut down and lockout the engine control.

Provide 24 VDC lead acid battery system with sufficient capacity to provide 100 seconds cranking. Insulated stranded copper conductors shall connect the battery to the generator starter. Battery shall be mounted in a corrosion resistant

tray with holddowns to secure the battery.

Provide a UL Listed battery float charger with a minimum ampere rating as specified by the generator manufacturer, 24VDC output, 120VAC input.  Charger shall be automatic voltage regulated within 1% of the correct temperature compensated value from no load to full load.  Include AC and DC fuse 
protection and a DC charge ammeter. The charger shall be mounted inside the generator enclosure and the AC input shall be connected to the shore power connection point described under paragraph 2.8.
2.3.5
EXHAUST SYSTEM

The engine-generator set shall be equipped with a critical grade internally insulated exhaust silencer as recommended by the generator set manufacturer to meet overall sound level specified under paragraph 2.2.  Silencer shall be sized to assure full load operation without exceeding the engine manufacturer’s recommended back pressure.  The silencer shall utilize a high temperature coating system to prevent rusting and shall be mounted near the engine to minimize noise and condensation.  A provision for draining moisture shall be included.

Provide steel flexible connection between the engine and exhaust piping as required for pipe expansion and contraction. 

The exhaust system shall be designed so that the silencer is mounted and insulated inside of the sound attenuated enclosure, completely concealing all components. Exhaust components mounted on the outside the housing are not acceptable. 

2.3.6
FUEL SYSTEM

The engine generator set shall be equipped with a fully functioning and complete fuel system consisting of the following components:  

Fuel Tank - The engine generator shall be fitted with a factory installed, U.L. 142 listed heavy gauge steel fuel tank with a minimum capacity of 1000 gallons.  Design shall provide for thermal expansion of fuel.  Installation shall comply with NFPA 30, 37, and 110. Tank shall be equipped with the following salient features: 

· Secondary containment - Tank construction shall include dual wall secondary containment sized to a minimum of 110% of primary tank capacity.  Unit shall be equipped with a threaded port and valve to obtain access to the secondary containment tank.  Primary and secondary tanks shall be leak tested at 3psig minimum.

· Internal Baffles - Primary tank shall include interior baffles to contain fuel oscillations when in transit.  

· Supply and Return Pickup tubes - Fuel tank shall contain removable supply and return pickup tubes, located so as not to pick up sediment from bottom of tank.  Supply and return tubes shall be separated inside of the primary tank by an internal baffle to prevent the recirculation of heated return fuel.

· Atmospheric vent – Primary tank shall be equipped with a raised screened atmospheric vent cap with audible indication (whistle) to indicate when tank is full.    

· Emergency vents - Tank shall be equipped with code compliant emergency vents on the primary and secondary tanks sized in accordance with NFPA30. 

· High and Low Level Fuel Level Alarms – Primary tank shall be equipped with high and low float type fuel level contacts.  Contacts shall be connected to the engine monitoring system to alarm high and low fuel level conditions.      

· Rupture Basin alarm contact – Secondary tank shall be equipped with an alarm contact to indicate the breech of the primary tank.  Contact shall be connected to the engine monitoring system to annunciate alarm condition.      

· Fuel Gauge - Provide direct reading type fuel level gauge. 

· Manual Fuel Fill – Provide lockable flip top cap on the primary tank.  Fuel fill location shall be arranged to permit refueling while the unit is in operation.   

· Corrosion Protection - Tank shall have an interior protective rust preventative coating.  Tank exterior shall be coated with an epoxy based primer and finish painted with an exterior grade acrylic enamel.  
· Labeling – Storage tank shall be labeled to indicate contents, tank capacity, tank identification number and fire hazard.  Provide combustible diamond on exterior. 

Fuel supply and return piping - Provide properly sized flexible fuel lines for supply and return and drop tube for fuel pickup. Galvanized or copper components shall not be allowed.    
Fuel Pump - Provide and engine driven fuel pump sized by the engine manufacture to deliver adequate flow to support the full output power rating of the unit.

Bypass/ Relief Valve - A relief/bypass valve to regulate pressure in the fuel supply line and return excess fuel to a return line and prevent the buildup of excess pressure in the fuel system shall be provided.
Fuel filter - A minimum of one full flow filter with integral water separator shall be provided for the engine.  The filter shall be readily accessible and capable of being changed without disconnecting piping of disturbing other components.  The filter shall have inlet and outlet connections clearly marked.  

Fuel Transfer Pump – Provide electrically driven fuel pump to fill the fuel tank from an external fuel source.  Pump shall be reversible to allow the internal storage tank to be drained to an external tank.   

2.4
GENERATOR

Generator shall be of the synchronous type, one or two bearing, conforming to the performance criteria in NEMA MG 1, equipped with an amortisseur winding, and directly connected to the engine.  Winding pitch shall be 2/3. Generator design shall protect against mechanical, electrical and thermal damage due to vibration, 25% overspeeds, or voltages and temperatures at a rated output capacity of 110% for prime applications and 100% for standby applications.  Generator ancillary equipment shall meet the short circuit requirements of NEMA MG 1.  Frames shall be the drip-proof type.
Generator stator windings shall be of the 12 lead design and field reconnectable with a manual link board providing the following voltages:

· 277/480V, 3phase, 4wire

· 120/208V, 3phase, 4wire

All insulation systems shall meet NEMA MG-1 standards for Class H systems. The actual generator temperature shall be limited to Class F levels (130 0C rise by resistance over 40 0C ambient). Materials which support fungus growth shall not be used.

The generator shall be capable of delivering rated kVA at 60 Hz and 0.8 PF
within +/- 5% of rated voltage.

THD shall not exceed 5% of rated voltage at full load and no single harmonic shall exceed 3% of rated voltage at full load.

A 3 phase permanent magnet (PMG) generator shall provide the source of excitation to the exciter to increase immunity to non-linear loads and to maintain 300% of rated current for 10 seconds during short-circuit conditions.

Automatic voltage regulator (AVR) shall be of solid-state construction and temperature compensated. Voltage regulation from no load to full load shall not exceed +.5%. Regulator shall utilize pulse width modulation and be capable of performing in the presence of nonlinear loads. The regulator shall be volts/hertz type with frequency compensation to allow frequency to decline in an adjustable manner before correcting the output voltage in a linear manner. The regulator shall include electronic voltage buildup, volts per Hertz regulation, three phase sensing, over excitation protection, loss of sensing protection, temperature compensation, shall limit voltage overshoot on startup, and shall be environmentally sealed.

Generator windings shall be equipped with 120VAC thermostatically controlled space heaters to prevent to avoid the moisture condensation inside the generator and keep winding insulation resistance within acceptable levels when the unit is not in operation.  Heaters shall automatically shut down when the engine is running.  AC input to space heaters shall be connected to the shore power connection point described under 2.4.4

2.5
ENGINE GENERATOR CONTROL PANEL

The engine generator set shall be equipped with a UL listed control panel designed and built by the engine-generator manufacturer.  It shall integrate engine and generator control, alarming and parameter viewing, power metering and protective relaying into a single package. Unit shall be equipped with a textual display and pushbuttons for operator interface.  The controller shall be mounted inside of the ISO container and incorporate 100% solid state microprocessor based control circuitry and digital instrumentation.  All electronic control components are to be mounted in sealed, dust tight, watertight, metal housings.   All output circuits greater than 100m A shall be fuse or circuit breaker protected. The panel shall be labeled with ISO symbols and comply with IEC 144, IP 22, and NEMA 12 for external environmental resistance, and IP 44 and NEMA 12 for resistance of the internal sealed modules. The control panel shall be vibration isolated and shall include the following equipment I functions:

2.5.1    Control Functions
· Automatic remote start capability with mode of operation selectable   



from a panel-mounted 3-position switch (Stop, Manual, Automatic).

· Engine cycle crank timer with adjustable "crank" and "rest" times.

· Adjustable cooldown timer.

· Emergency Stop Push button requiring manual reset.

· Generator voltage adjustment 

·       Engine speed adjustment/Generator Frequency 
2.5.2    Generator/Electrical Metering 

Control panel shall provide digital display for the generator operational parameters. System shall utilize True RMS sensing of these parameters to minimize distortion due to non-linear loads and ensure accuracy.

· AC output volts (line to line & line to neutral) (+/- 0.5% accuracy)

· AC output amps (per phase and 3 phase average) (+/- 0.5% accuracy)

· Frequency (+1-0.3 Hz accuracy)

· Kilowatts (Total and per phase)

· Kilovars (Total and per phase)

· Kilovolt – Amps, KVA (Total and per phase)

· Kilowatt – Hours, KWHR (Total)

· Kilovar – Hours, KVAR-HR (Total)

· Percent of rated power (Total)

· Power Factor (Average Total and per phase)

2.5.3    Engine Monitoring 

Control panel shall provide digital display of the following engine operating parameters:
· Engine RPM (+/- 0.5% accuracy)

· DC battery voltage (+/- 0.5% accuracy)

· Oil pressure (+/- 0.5% accuracy)

· Coolant temperature (+/- 0.5% accuracy)

· Engine runtime/Operating hours
· Fuel level Measurements
· Real Time Clock      
· Nonresettable running hours meter  

2.5.4    Engine Protection:

Controller shall monitor critical engine parameters and annunciate and/or initiate shut down and lock out the engine upon the following engine alarms/warnings:
· Failure to start (overcrank) 

· Low engine coolant temperature Warning

· High engine coolant Temperature Warning/shutdown

· Low oil pressure Warning/Shutdown

· Engine overspeed
· Emergency stop activated
· High/Low battery voltage
· High Fuel Level warning 

· Low Fuel Level warning

· Secondary containment breach warning 

Warning and Shutdown Alarm conditions shall be annunciated on textual the display.  Controller shall automatically shut down the engine upon the receipt of an alarm condition.  Control panel shall also provide dual level diagnostics identifying both system level and component level failure codes. The diagnostic codes shall be maintained in a history log specifying the number of occurrences, and second/minute/hr at which they occur.

2.5.5    Protective Relaying 

Controller shall monitor critical electrical system parameters and annunciate and/or initiate shunt trip of the generator output circuit breaker under the following user programmable conditions:

· Overvoltage (Alarm & trip)

· Under voltage (Alarm & trip)

· Over frequency (Alarm & Trip)

· Under frequency (Alarm & Trip)

· Overcurrent (Alarm & Trip)

· Reverse Power (Trip)

Alarm and Trip conditions shall be annunciated on textual the display.  Controller shall automatically and initiate shunt trip of the generator output circuit breaker upon the receipt of any trip condition.  
2.5.6    Ambient Parameters:

Generator control panel shall be suitable for operation under the following ambient conditions:

· operating: -40C to +70C (-40 F to +158 F)

· storage: -55 C to +85 C (-67 F to +185 F)

· humidity: 0 to 100% relative humidity

Unit shall be impervious to salt spray, fuel, oil and oil additives, coolant, spray cleaners, chlorinated solvents, hydrogen sulfide and methane gas, and dust.

2.6
GENERATOR OUTPUT CIRCUIT BREAKER 
Provide UL listed, 3000A fixed type insulated case circuit breaker rated for minimum 100KA interrupting capacity at 480VAC, mounted in the genset enclosure.   Circuit breaker shall be equipped with a DC shunt trip coil and a dedicated UL listed solid state trip unit to monitor and protect the generator output.  The solid state trip unit shall incorporate the following trip functions:  long time pickup, long time delay, short time pickup, short time delay, instantaneous, ground fault pickup and ground fault delay.  In the event of an overload, short circuit, ground fault or any monitored engine fault, the circuit breaker DC shunt trip shall activate and open the circuit breaker. The solid state trip unit shall be factory set and tested prior to shipment.  

2.7
VOLTAGE SELECTION  

Generator output shall be cable connected to a 3000A link board for 208/480V wye operation.  Voltage shall be selectable via moveable jumpers in the link board.  The unit shall also contain a voltage selector switch to determine the mode of operation and to enable the proper overcurrent relay set point. 
2.8
CUSTOMER CONNECTION PANEL 
Provide an externally accessible customer connection enclosure consisting of the following: 

· Externally accessible customer load connection enclosure with access door.  Enclosure shall contain three phase and one full rated neutral bus bars.   Bus bars shall be tin plated copper sized for full load capacity of the genset at .8 power factor and equipped with NEMA standard hole pattern for connection of load cables.  A full capacity tin plated copper ground bus shall be provided for connection to the generator frame ground  and the load ground cable. 

· Shore Power Connection consisting of flush mounted male plugs or distribution terminal block connectors for AC input to jacket water heater, battery charger, space heaters, and generator condensation heaters.

· Generator remote start control connection containing two wire remote start connection terminals.

2.9
ISO CONTAINER 
Engine-Generator set, fuel storage system and all related components shall be enclosed inside an ISO standard high cube container.  Maximum container dimensions shall be 30’ long x 8’wide x 9.5’ high.  The container shall have the following salient features:
· Corrosion resistant construction with powder coated or epoxy painted exterior. Container shall be painted manufacture’s standard color and shall conform to federal requirements. Prime coat any areas susceptible to corrosion and finish coat with a top coat.  Prime coat shall be compatible with top coat and applied as per manufacturer’s recommendations.

· Sound attenuated enclosure meeting 80dB(A) at 23 feet (7 meter) or below per SAE J1074 measurement procedure. 

· Lockable personnel doors equipped with panic hardware. 
· Removable OSHA compliant metal stairway with to permit access to generator via the personnel door.
· Maintenance access doors with stainless steel hardware.  Doors shall be arranged so all filters, battery, water jacket heater and other maintenance items can be easily accessed.  All doors shall be gasketed and the handles shall be recessed latching type with provisions for pad locking. 

· Access door with stainless steel hardware for shore power connections 

· External drain access for all fluids, ie lube oil, radiator coolant, diesel fuel.
· Sound attenuated air intake louvers sized per the engine generator set manufacturer.
· Standard interior fluorescent lighting sufficient to permit operation and maintenance of unit.  

· Battery operated emergency lighting units to permit safe egress in the event of a power failure.   

· 120V Duplex receptacles to permit servicing of the unit.
· External emergency stop pushbuttons located adjacent to each personnel access door. 

2.10
TRAILER CHASSIS
Container shall be mounted on a standard ISO trailer chassis meeting all Department of Transportation (DOT), American National Standards Institute (ANSI), Society of Automotive Engineers (SAE) specifications in effect at the time of chassis manufacture.  Chassis shall be sized by the trailer manufacturer to meet full GVWR requirements of the ISO container and contents, to include but not limited to, engine generator set, fuel tank, fuel and all loaded accessories.  Chassis shall have the following salient features:
· Structural steel main beams and cross members meeting the requirements of ASTM A572, Grade 50 or ASTM A607 Grade 50. All structural fasteners shall be grade 5 or better and zinc coated for corrosion protection. 
· Two axles and leaf spring suspension.
· Landing gear with handcrank and 10”x10” low profile sand shoe.  
· Brakes – 2S/1M type antilock brakes with 30/30 brake chambers and automatic slack adjusters.  
· Tires and Wheels - Tire and wheel size shall be OEM type; sized per the trailer manufacturer to meet the full load GVWR requirements of the trailer with generator, fuel tank, fuel and all loaded accessories.

· Kingpin type coupler.
· 4”x4” x3/16” Interstate Commerce Commission (ICC) compliant tube step bumper. 
· Manufacturer’s standard mud flaps.

· Trailer Lighting  - Trailer lighting shall conform to the latest edition of the Federal Motor Vehicle Safety Standard (FMVSS) No. 108. Provide individual stop and directional tail lamps, each with running lights. Provide license plate holder and light.  Lamps shall be of the 12 volt LED type. Wiring shall be securely attached to substantial supports along its entire route. Trailer connector shall be 7 way split pin receptacle plug with modular wiring harness. 
· Trailer shall be painted manufacture’s standard color and shall conform to federal requirements. Prime coat trailer and any areas susceptible to corrosion and finish coat with a urethane top coat.  Prime coat shall be compatible with top coat and applied as per manufacturer’s recommendations.

PART 3. EXECUTION

3.1
DELIVERY AND HANDLING

Equipment shall be delivered to Building 35, Goddard Space Flight Center in Greenbelt Maryland.  Equipment shall be properly packaged and mounted to facilitate handling. Deliver with recommended lube oil and coolant installed.  

3.2
GROUNDING

Provide equipment grounding connections for the diesel generator in accordance with NFPA 70 for a separately derived system. Tighten connections to comply with tightening torques specified in UL 486A to assure permanent and effective grounding.

3.3
PARTS AND OPERATIONS MANUALS

Provide five (5) sets of operation and maintenance (O&M) manuals at the time of generator shipment. Manual shall include Manuals shall be contained in 3 ring binders with manufacturers name, address, phone number and points of contact included. Include sales, parts department, service department and emergency (off hours) phone number.  
3.4
TRAINING

The successful bidder shall provide four (4) hours of complete training for the provided generator. This will include general maintenance; start up procedures, and operation.  Training shall be held at the Goddard Space Flight Center in Greenbelt, Maryland.

3.5
WARRANTY

The entire engine-generator assembly shall be covered by a manufacturer’s express written warranty, not less than two (2) years from the date of delivery.  The written warranty shall be included with the O&M manuals.
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