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SECTION 16234PRIVATE 


DIESEL ENGINE‑GENERATOR SET

PART 1 ‑ GENERAL


1.1  REFERENCES:  The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by the basic designation only.


1.1.1  Federal Specification (Fed. Spec.):



VV‑F‑800C

Fuel Oil, Diesel


1.1.2  National Fire Protection Association (NFPA) Publication:



70‑1996

National Electrical Code


1.1.3  Japanese Industrial Standards (JIS):



C 1502‑77

Sound Level Meters



D 5301‑73

Batteries for Automobiles


1.1.4  American Society of Mechanical Engineers (ASME):



ANSI/ASME B15.1
(1992; Errata 1992) Mechanical Power Transmission Apparatus


1.2  RELATED WORK SPECIFIED IN OTHER SECTIONS:  Section "Electrical

General Requirements" applies to this section except as specified otherwise.


1.3  DESCRIPTION:  Provide one diesel electric generating unit with accessories, auxiliary equipment, outdoor cubicle type enclosure, and associated work as specified and as indicated.


[1.4  OPERATING EXPERIENCE:]


1.4  SUBMITTALS:  All submittals shall be printed in English.


1.4.1  SD-02, Manufacturer's Data:



a.  Diesel engine driven electric generator set.


1.4.2  SD-04, Drawings:  Submit for diesel generating unit and auxiliary equipment, including the following:



a.
Certified outline and general arrangement (setting plan).  Drawings shall show the total weight and center of gravity of the assembled equipment on the mounting skid.



b.
General arrangement drawings showing location of all auxiliary equipment in relation to the diesel generating unit.



c.
Piping schematics for fuel oil, lubricating oil, jacket water, and cooling water integral with diesel engine.



d.
Battery sizes



e.  Critical speed calculations.



f.
Drawings for the transfer switch, including certified outline, electrical ratings, general arrangement, and detail drawings.



g.
Electrical elements, schematics and wiring diagrams, including details of the safety shutdown systems and main generator circuit breaker trip system.


1.4.3  SD-13, Certified Test Reports:



a.  Diesel engine shop tests.



b.  Generator shop tests.



c.  Diesel engine driven electric generator set shop tests.


1.5  SAFETY REQUIREMENTS:  Comply with ANSI/ASME B15.1.  

PART 2 ‑ PRODUCTS


2.1  MATERIALS:


2.1.1  Standard Commercial Product:  Generator set shall, as a minimum, be in accordance with the requirements of this specification and of drawings, and shall be the manufacturer's commercial product with any added features needed to comply with the requirements.  Additional or better features which are not specifically prohibited by this specification, but which are a part of the manufacturer's standard commercial product shall be included in the generator set being furnished.


2.1.2  Materials and Equipment:  Furnish new materials of high quality which will give long life and reliable operation.  Equipment shall not have been in prior service except as required by factory tests.  Workmanship shall be of highest quality in every detail.


2.2  DIESEL‑ELECTRIC GENERATOR SET AND AUXILIARY EQUIPMENT:  Each generator set shall consist of a diesel engine connected to an alternating current generator with brushless excitation system mounted on a steel subbase and provided with all necessary accessories, auxiliaries, and control equipment resulting in a complete self‑contained unit capable of operation.  Set shall be housed in a weatherproof cubicle type enclosure for installation outdoors.


2.2.1  Equipment Rating and Capability:  Diesel‑electric 

generating set shall have a net continuous rating of [4 kW] at [0.8] power factor.  Both the engine and generator of the generator set shall be capable of satisfactorily carrying a load 10 percent in excess of the net continuous rated generating capacity at 0.8 power factor for a period of 2 continuous hours out of any 24 consecutive hours.  All auxiliary equipment furnished shall be designed for continuous duty at 110 percent of rated net capacity of generating set.


2.3  DESIGN AND CONSTRUCTION:  Rotating or reciprocating parts, or other parts that may present a hazard to operating personnel shall be isolated or shielded to minimize danger.  Design characteristics shall limit operating temperatures at critical points of maximum wear at full‑load operating conditions.


2.4  DIESEL ENGINE AND ACCESSORIES:  Engine shall be 2‑cycle or 4‑cycle, naturally aspirated, turbocharged, turbocharged‑intercooled,

vertical in‑line or vertical "V" type.  Design and construct engine so as to eliminate undue heating, vibration, and wear.  Engine shall be capable of burning diesel fuel oil conforming to Fed. Spec. VV‑F‑800 (Grade DF‑2).  Radio‑interference suppression shall be provided.


2.4.1  General Construction:  Engine shall be constructed adequately to withstand sudden changes from no load to rated load, and to preserve alignment of integral components under all conditions of operation.  Engine shall be neat in appearance and shall permit easy access to various parts for maintenance purposes.


2.4.2  Assembly:  Completely factory assemble each engine.  Mount turbocharger, intercooler if provided, and all piping integral with the engine, on the engine.


2.4.3  Engine Speed Governing System:  Governing system shall be suitable for controlling the speed of the generator set within the requirements specified herein without intermediate adjustment and shall maintain the specified stability without hunting or cycling.


2.4.3.1  Spec (Frequency) Governing System:  Set shall have an engine speed (frequency) governing system standard with the manufacturer.


2.4.4  Overspeed Shutdown Device:  The overspeed shutdown device shall be entirely independent of the engine speed governing system and shall consist of solid‑state overspeed device positive engaged so that engine speed shall not exceed 110 percent of synchronous speed, and shall react to shut‑off the engine's air or fuel supply and trip the set output circuit breaker.  The overspeed device shall require manual resetting after emergency tripping.


2.4.5  Engine Fuel System:  The engine shall be provided with all necessary equipment, including piping, fittings, valves, filters (throw‑away‑type), strainers, day tank, and appurtenances.  A mechanical fuel injection system shall be employed.  Injection pumps shall be drived in a positive manner from cam or drive shaft.  Injection pumps and injection valves shall be of a type not requiring adjustment in service and shall be capable of quick replacement in a few minutes by ordinary mechanics without special diesel experience.


2.4.5.1  Day Tank:  A day tank shall be provided with the generator set.  The day tank shall include hangers, brackets, fittings, vents, and other accessories required for installation.  Storage capacity of the tank shall be 90 liters.


2.4.6  Engine Lubricating Oil System:  Provide with a full pressure lubricating system arranged to distribute oil to all moving parts of the engine and to cool the pistons.  system shall include an engine‑driven positive displacement pump, pressure regulating valves, oil filter, oil pressure indicator, crankcase ventilator for four‑cycle engines, and the necessary piping and fittings.


2.4.6.1  Lubricating Oil Filters:  Shall be the full‑flow type (throw‑away‑type) and shall be capable of filtering the full rate of oil flow of the oil pump at maximum engine speed.


2.4.6.2  Lubricating Oil Coolers:  Provide to maintain the lubricating oil within the temperature limits recommended by the manufacturer.


2.4.7  Engine Cooling System:  The radiator fan shall direct the air flow from the engine outward through the radiator, with horizontal air discharge.  The fan shall be driven directly from the engine crankshaft or through V‑belt drive.  The radiator shall have sufficient capacity recommended by the manufacturer.


2.4.8  Engine Exhaust System:  Provide a complete exhaust system, including exhaust flexible connection.


2.4.9  Engine Air Induction System:  The air induction system shall be equipped with heavy‑duty dry type air cleaners of adequate capacity to effectively remove the dirt and abrasives from the combustion air to the engine.


2.4.10  Cranking System:  An electric cranking system shall be furnished, capable of rotating the engine at a speed sufficient for rapid starting in all ambient temperature expected at the location of installation.


2.4.10.1  Cranking:  The electric cranking system shall utilize 12‑volt direct current (dc) electrical circuit energized by storage batteries.


2.4.10.2  Storage Battery:  The engine cranking battery shall be N‑120, JIS D 5301, diesel engine starting type and of sufficient size and capacity in a fully charged condition to start the engine‑generator six consecutive times.  The battery charger shall be provided.  Charger shall have a continuous rated output recommended by the manufacturer.


2.4.11  Safety Shutdown Controls and Alarms:  Control shall be provided that will function to immediately shut off delivery of fuel to the engine cylinders, when actuated by a condition of low lubricating oil pressure, high water temperature, overspeed, or low water level.  The values at which the controls for low lubricating 

oil pressure and high water temperature are actuated shall be as recommended by the manufacturer, and the overspeed governor shall be set to actuate at the value specified herein.  The low lubricating oil pressure shutdown control shall be provided with a means to make it inoperative during the period of low oil pressure when the engine is started.  Each shutdown shall initiate its individual light and sound an alarm within the cranking panel, and shall require manual reset to release each indicating light.  Normal startup and shutdown shall not actuate the manual reset indicator system.


2.4.12  Other Characteristics:



Engine output:  Not less than 12 ps/1500 rpm



Speed fluctuation rate (Load factor zero to 50 % and 50 % to zero; Variation from 50 % to 100 %):



Instantaneous:  Within 10 %



Set Value:  Within 5 %



Noise:
75 dB(A) when measured with a tester conforming to JIS C 1502 with the engine‑generator set at 100 % load at the distance of 5 m, 1.2 m above ground line, 2 places in line of generator axle, and 4 places at the distance of 5 m, 1.2 m above ground line, 90 degrees to line of the axle.


2.5  GENERATORS AND EXCITATION SYSTEMS:


2.5.1  Generators:  The generator for each unit shall be 200/100 volts, single phase, 3‑wire, 50 hertz, 5 kVA (4 kW at 0.8 lag) alternating‑current type with revolving field.  The speed of the 

generator shall be that of the engine.  The generator shall be capable of carrying continuously an 0.80 power factor load equal to the gross kilowatt rating of the diesel generating unit, and to carry an 0.80 power factor load 10 percent in excess of the gross kilowatt rating of the diesel generating unit for 2 continuous hours out of any period of 24 consecutive hours at normal voltage and with temperature.  Other characteristics of the generator shall be as follows:



Generator efficiency:  Not less than 75 %



Voltage fluctuation rate (Load factor zero to 50 % and 50 % to 
 

zero; Variation from 50 % to 100 %):



Instantaneous:  Within 30 %  (Within 15 % at load factor of 1.0)



Set Value:  Within 5 %



Allowable equivalent inverse current:  Not over 50 %



Voltage adjust range:  Plus or minus 10 % at no load rated

 





   voltage



Output wave distortion:  Not over 5 %




Enclosures shall be the general‑purpose open type with 
 


ventilating openings covered with removable screens.


2.5.2  Excitation and Voltage Regulation System:  As recommended by the manufacturer.


2.5.2.1  Engine‑Generator Instruments and Controls:


2.5.2.2  Engine Instruments:  Include the following as minimum components:



a.
Lubricating Oil Pressure Gauge



b.
Coolant Temperature Indicators



c.
Running Time Meter


2.5.2.3  Generator Controls and Instruments:



a.
Voltmeter and Ammeter



b.
Frequency Meter



c.
Control Switches



d.
Generator Output Circuit Breaker



e.
Voltage adjustment rheostat



f.
Panel lights and control switch



g.
Alarm indicating panel


2.6  BASE ASSEMBLY AND ENCLOSURE:


2.6.1  Engine‑Generator:  Shall be mounted on a fabricated steel skid base suitable for supporting, transporting, and skidding engine and generator without damage to equipment or alignment.


2.6.2  Vibration Isolators:  Shall be provided to isolate the engine‑generator set from the steel skid base, as recommended by the isolator manufacturer, are required.


2.7  TREATMENT AND PAINTING:  All parts, including engine subject to high temperature, shall be treated and painted in accordance with manufacturer's standards.  Color shall be manufacturer's standard.

PART 3 ‑ EXECUTION


3.1  DIESEL ENGINE‑GENERATOR INSTALLATION:  Installation shall conform to the requirements of NFPA 70.


3.1.1  DIESEL ENGINE‑GENERATOR:  Install diesel generating unit on a concrete foundation as indicated.


3.1.2  TESTING:  Perform the following tests on the generator set system provided.  The Contractor shall provide all test equipment and personnel and submit written copies of all test results.


3.1.2.1  Factory Tests:  The engine‑generator shall be subject to the manufacturer's standard run‑in and conditioning tests.  Following the run‑in tests, test the engine‑generator set at rated speed and voltage for 8 hours of continuous operation with 2 hours each at 50, 75, 100, and 110 percent of rated load, consecutively, 0.8 power factor.  Determine generator frequency, phase current, and voltage and record at 15‑minute intervals.  Run tests on the voltage regulator to determine the variation in terminal voltage under conditions of constant load, and under conditions of abrupt load changes to determine the maximum voltage change during the surging period.


3.1.2.2  Field Tests and Inspections:  The Contractor shall perform all field tests and trial operations, and conduct all field inspections (except final field inspection).  The Contractor shall provide all labor, equipment, and incidentals required for the tests, except that the Government will provide water, fuel, and lubricants required for tests.  The Contracting Officer will witness all field tests and trial operations, and conduct final field inspections.  The Contractor shall give the Contracting Officer ample notice of the dates and times scheduled for tests, trial operations, and inspections which require the presence of the Contracting Officer.  All deficiencies found shall be rectified and work affected by such deficiencies shall be completely retested at the Contractor's expense.  A qualified factory representative shall assist the Contractor with the field checkout, startup, and test.  Field tests shall include the following:



a.  Demonstrate proper operation of all systems.


*** END OF SECTION ***
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