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SECTION 26 32 13
STANDBY DIESEL-ENGINE GENERATOR

GENERAL
RELATED DOCUMENTS
Drawings and general provisions of the Contract, including General Conditions, Special Provisions, and Division 1 Detailed Provisions Sections, apply to this Section.
Refer to the Section 26 36 24 Automatic Transfer Switches (ATS) that specifies the ATS supply, custom features, factory tests by the generator manufacturer and the GenSet supplier, and shipping the ATS to the project site for installation. The ATS will not be installed within the GenSet enclosure.
SECTION INCLUDES
SCOPE
This Section specifies the requirements for providing, factory testing, and on-site acceptance testing of complete and operable standby diesel engine driven generating system (GenSet) with an outdoor metal enclosure, belly tank fuel storage container, and the devices and equipment required for the system operation.  Note to Specifier: If gererator in to be mounted in underground vault then additional ancillary items need to be sized in accordance with generator prime mover capacity.  Outside intake air fan (23 34 13) needs to be sized for 2.0 times the generator cooling and combustion air flow needs and confied space ventilation fan needs to be provided (23 34 16). For such installation add item 1.01 C above and reference additional specification sections. Additionally, this specification provides for option of radiatior air cooler (liquid to air) or liquid to liquid heat exchanger cooling that can be considered for in-vault installations  City water and possible discharge to storm sewer will be required for  heat exchanger installations.Designer to get MSD approval prior to considering heat exchanger type design solutions
The packaged generation system shall include the following:
Digital control, monitoring, and display system
Cooling system
Fuel supply system including belly tank
Exhaust silencer: mounted on top the enclosure. 
Noise dampening mounting system.
Sound attenuated outdoor enclosure accessories.
Accessories: including batteries, battery charger, block heater with 120/208 Vac 60-ampere panel for lights, power outlets, battery charger, and block heater.
Control system testing
Temporary test load bank
Testing with load bank
SUBMITTALS
The following submittals shall be provided in accordance with the requirements of Section 01 33 00 – Shop Drawing Submittal and Correspondence Procedure.
[bookmark: OLE_LINK2]A copy of this specification section, with addendum updates included, and all referenced and applicable sections, with addendum updates included, with each paragraph check-marked to indicate specification compliance or marked to indicate requested deviations from specification requirements.  Referenced and applicable sections to be marked up and submitted include:
Section 26 36 24 Automatic Transfer Switches
A check mark shall denote full compliance with a paragraph as a whole.  If deviations from the specifications are indicated, and therefore requested by the CONTRACTOR, each deviation shall be underlined and denoted by a number in the margin to the right of the identified paragraph, referenced to a detailed written explanation of the reasons for requesting the deviation.  The CITY shall be the final authority for determining acceptability of requested deviations.  The remaining portions of the paragraph not underlined will signify compliance on the part of the CONTRACTOR with the specifications.  Failure to include a copy of the marked-up specification sections, along with justification(s) for any requested deviations to the specification requirements, with the submittal shall be sufficient cause for rejection of the entire submittal with no further consideration.
Completed Certificate of Unit Responsibility attesting that the Contractor has assigned, and that the manufacturer accepts unit responsibility in accordance with the requirements of this Section. No other submittal material will be reviewed until the certificate has been received and found to be in conformance with these requirements.
Manufacturer’s catalog and/or other data confirming conformance to specific design, material and equipment requirements including:
Engine:
Type, aspiration, compression ratio, and combustion cycle
Bore, stroke, displacement, and number of cylinders
Rotational speed, RPM
Engine lubricating oil capacity
Engine coolant capacity without radiator
Engine coolant capacity with radiator
Coolant pump external resistance (maximum)
Coolant pump flow at maximum external resistance
Exhaust back-pressure (maximum allowable pressure)
Combustion air inlet flow rate
Exhaust gas, flow rate, stack temperature
Exhaust system back pressure (maximum)
Heat rejection to:
coolant
aftercooler
lube oil
exhaust
atmosphere 
Fuel Consumption: 
50% load
75% load
100% load 
Fuel supply system including belly tank, pump and level alarm devices.
Generator:
Manufacturer
Model
Frame
Voltage
kW
Power Factor
Frequency
Insulation class
Number of leads
Weight, total
Weight, rotor
EFFICIENCY At rated voltage:
Efficiency at 0.8 power factor for 50% load.
Efficiency at 0.8 power factor for 75% load.
Efficiency at 0.8 power factor for 100% load.
Radiator:
Model
Type
Heat Rejection: BTU/Hour
Fan drive ratio
Coolant capacity, radiator
Coolant capacity, radiator and engine
GenSet with enclosure Dimensions:
Dimensions: Length, width, height
Weight: dry and wet
Vibration isolators
POWER RATING:  Nominal full capacity standby kW at 0.8 power factor and corresponding kVA rating
Exterior paint color chip for enclosure.
Drawings:
General dimensions drawings showing overall GenSet measurements, mounting location, and interconnection points for load leads, fuel, exhaust, cooling and drain lines.
	General dimension drawings for fuel supply and storage system including interconnection points, fuel and drain lines, and level and leak detection equipment, terminal-boxes and panels.
Wiring diagrams, schematics and control panel outline drawings published by the manufacturer for controls and distribution gear showing interconnected points and logic diagrams for use by contractor and owner. Identify terminals utilized for auxiliary monitoring of generator status.
Testing:  To assure that the equipment has been designed and built to the highest reliability and quality standards, the manufacturer shall be responsible for design prototype tests as described herein.  Components of the GenSet system, such as engine-generator set, transfer switch, and accessories shall not be subjected to prototype tests since the tests are potentially damager.  Rather, similar design prototypes which will not be sold, shall be used for these tests.  Prototype test programs shall include the requirements of NFPA-110 and the following:
Maximum power (kW).
Maximum starting (kVA) at 35 percent instantaneous voltage dip.
Alternator temperature rise by embedded thermocouple and by resistance method per NEMA MG1-22.40 and 16.40.
Voltage regulation and generator transient response.
Fuel consumption at 1/4, 1/2, 3/4, and full load.
Governor speed regulation under steady-state and transient conditions.
Harmonic analysis, voltage waveform deviation, and telephone influence factor.
Three phase line-to-line short circuit test.
Cooling air flow.
Torsional analysis testing to verify that the generator set is free of harmful torsional stresses.
Endurance testing.
Perform a leakage test at the factory of the fuel tank by applying pressure maintained at 5 psi with all fittings soaped.  Correct any leaks detected.
	Generator sizing calculations.
Engine-generator EPA Tier certification.
OPERATION AND MAINTENANCE DATA
Follow Section 01 33 00.
Operation Data: Include instruction for normal operation.
Maintenance Data: Include instructions for routine maintenance requirements, service manuals for engine and analysis for engine wear, and emergency maintenance procedures.
QUALITY ASSURANCE
REFERENCE AND REGULATORY REQUIREMENTS:
This section contains references to the following documents.  They are a part of this section as specified and modified.  Where a referenced document contains references to other standards, those documents are included as references under this section as if referenced directly.  In the event of conflict between the requirements of this section and those of the listed documents, the requirements of this section shall prevail.
Unless otherwise specified, references to documents shall mean the documents in effect at the time of Advertisement for Bids or Invitation to Bid (or on the effective date of the Agreement if there were no Bids).  If referenced documents have been discontinued by the issuing organization, references to those documents shall mean the replacement documents issued or otherwise identified by that organization or, if there are no replacement documents, the last version of the document before it was discontinued.  Where document dates are given in the following listing, references to those documents shall mean the specific document version associated with that date, regardless of whether the document has been superseded by a version with a later date, discontinued or replaced.


	Reference
	Title

	ANSI C57.13
	Requirements for Instrument Transformers

	IEC 34-5
	Rotating Electrical Machines - Part 5: Degrees of Protection by Enclosures for Rotating Machinery

	IEC 60529
	Guidelines for Panel Testing

	ISO
	International Organization for Standardization

	MG1
	Motors and Generators

	NEMA MG1
	National Electrical Manufacturers Association Standards Publication MG‑1

	NEMA SG31
	Low Voltage Power Circuit Breakers

	NEMA SG51
	Power Switchgear Assemblies

	NFPA 37
	National Fire Protection Association Standard 37, Standard for the Installation and Use of Stationary Combustion Engines and Gas Turbines

	NFPA 70
	National Electrical Code (NEC)

	NFPA 110
	Emergency and Standby Power Systems

	OSHA
	Occupational Safety and Health Act

	SAE J 1349
	Society of Automotive Engineers Engine Power Test Code

	UL
	Underwriters Laboratories Inc.


UNIT RESPONSIBILITY
The CONTRACTOR shall assign unit responsibility to the manufacturer of the GenSet provided under this section. This manufacturer is the unit responsibility manufacturer and has unit responsibility for both the GenSet equipment assembly specified in this section and for the Automatic Transfer Switch specified in Section 26 36 24.  A completed, signed, and notarized Certificate of Unit Responsibility shall be provided.
DESIGN REQUIREMENTS
ENGINE:
RATING:  Engine brake horsepower shall be sufficient to deliver full rated GenSet kW/kVA when operated at rated rpm and equipped with all engine-mounted parasitic and external loads such as radiator fans, fuel pumps, and cooling water pumps.
FUEL:  Diesel engines shall be able to deliver rated power when operating on low-sulfur No. 2 diesel fuel having 35 degree API (16C, 60F) specific gravity.
FUEL CONSUMPTION:  Diesel fuel rates shall be based on fuel having a low heating value (LHV) of 42,780 kJ/kg (18,390 Btu/lb) when used at 29C (85F) and weighing 838.9 g/l (7.001 lb. / U.S. gal).
The GenSet engine shall not be manufactured with any Class I ozone depleting substances (ODS) as defined by Federal Register Vol. 57 No. 86.  The GenSet shall be pre-certified EPA Tier-3 emission requirements at minimum, or the applicable requirement at the time of manufacturer.
GENERATOR
Voltage dip for motor starting shall not exceed 25% for any individual load step.
Engines shall start, achieve rated voltage and frequency, and be capable of accepting load within 10 seconds.
OPERATING REQUIREMENTS:
The electric power generating system shall have ratings as indicated with 0.80 power factor, 480 volts, WYE connected generator, three-phase, three-wire, 60-Hertz, 1800 rpm and rated for Standby operation per NEC Article-701 or Article-702.
NOISE REQUIREMENTS AND CONTROL:
GenSet shall be provided with a sound-attenuating steel enclosure.  Enclosure shall meet a Level II dB(A) requirement of 61-71 dB(A) maximum at 7 meters (23 feet) from enclosure while running at full load.
 QUALIFICATIONS
The complete power generation system shall be the product of one manufacturer who has been regularly engaged in the production of complete generating systems for at least twenty-five years.
 PRE-INSTALLATION CONFERENCE
Assemble a pre-installation meeting one week prior to commencing work of this Section.
 DELIVERY, STORAGE AND HANDLING
Deliver, store, protect and handle products to site under provisions of Section 01 60 00.
Accept unit on site skids. Inspect for damage.
Protect equipment from dirt and moisture by securely wrapping in heavy plastic.
 MAINTENANCE SERVICE
Furnish service maintenance of GenSet for one year from Date of Substantial Completion.
  MANUFACTURER WARRANTY
The supplier shall be the engine-generating system manufacturer’s authorized local representative that shall provide installation assistance, start-up services, and CITY’s staff training. The supplier shall have 24-hour service availability with factory-trained technicians qualified to perform trouble-shooting, repairs on the system, and warranty compliance services.
The GenSet supplier shall provide a five year parts and labor warranty with travel time included that includes battery warranty. 
The system shall also be guaranteed to start at -40° F and shall be field tested during the first winter if not factory tested at -40° F.
SPARE PARTS
Five (5) each of any light bulbs.
One (1) controller board for generator.
One (1) printed circuit card for the transfer switch.
Five (5) complete sets of approved generator and transfer switch O&M manuals.
Four keys for weatherproof enclosure doors and removable panels.
One can of touch-up paint for engine-generator.

PRODUCTS
2.01 MANUFACTURERS
The CITY and Engineer believe the following candidate manufacturers are capable of producing equipment and/or products that will satisfy the requirements of this Section.  This statement, however, shall not be construed as an endorsement of a particular manufacturer’s products, nor shall it be construed that named manufacturers’ standard equipment or products will comply with the requirements of this Section.
The candidate manufacturers include the following:
Caterpillar
Cummins/Onan
Kohler
2.02 PACKAGE ENGINE GENERATOR SYSTEM
0. Description:  NFPA 110, new factory assembled and tested engine generator system complete with all controls and accessories to provide source of power for Level 2 applications.  The system shall be designed to require an absolute minimum of maintenance and diesel engine operating knowledge.  Operating and maintenance requirements shall be kept to a minimum.
System Capacity:  The generator set shall have the minimum rating as specified on the Drawings based on operation at 77 Degrees F at elevation of 1000 feet above sea level, continuous standby rating using engine‑mounted radiator.  The engine generator system shall be capable of continuous service at rated output for the duration of any utility power failure.  Changes or substitutions must be approved by the CITY.  Any changes or substitutions resulting in additional work or alterations shall be the responsibility of the CONTRACTOR and not passed on to the CITY.
Assembly:  Assemble at factory.
Finish:  Factory paint of metal parts of the generator frame and radiator with minimum of one coat of chlorinated rubber prime and two coats of rubber finish enamel, battleship grey.  Any factory primed surfaces shall be retouched where necessary with similar type of factory paint prior to applying the two finish coats.
Include lifting eyes on unit.
2.03 ENGINE
0. Type:  Standard naturally aspirated or turbocharged, 4-cycle, liquid-cooled of in-line 4-cylinder configuration. Diesel engines shall conform to Tier 3 emissions requirements.  Note:  Engines requiring glow-plugs will not be acceptable when NFPA-99 or NFPA-110 Type (ten second) transfer requirement must be met
Rating:  Sufficient to operate under 10 percent overload for one hour in an ambient of 100 degrees F.
Fuel System:
Type:  No. 2, diesel fuel with sulfur content by weight of not more than 0.5 percent.
Fuel Injection Pumps:  Constant stroke pumps actuated by a cam, driven by gears from the engine crankshaft.
Fuel Filter:  Replaceable without breaking any fuel line connections.  Locate ahead of injection pumps.
Sub-based Mounted Fuel Tank: Volumetric size shall be sufficient to provide 36 hour run time of the generator set at 100% load, steel, double-wall fuel tank with fuel supply, fuel return, fuel inlet cap, leak detection, level detection, and 100 percent containment fittings.  The fuel tank cap shall be easily accessible and shall not require a filter spout for fill the tank.
Provide containment of inner shell leak.
Provide free flow of liquid between surfaces of both shell walls to ensure leak detection.
Provide threaded plugs for all openings.
a. . Provide all required fuel piping for fill, supply, return, vent, and liquid level controls.  Vent piping single walled  schedule 40 304 stainless steel and shall be installed from fuel tank to the adjacent power pole.  Install a flame arrestor at end of vent piping for fuel storage tanks of 1000 gallons or more.  End of vent piping shall be a minimum of 12’-0” above ground and 5 feet from building lot lines that can have structures bult against them and in accordance with applicable codes and shall be provided with 180 degree return bend with stainless steel insect screen. Note to Specifier, if power pole does not meet these requirements, or no power pole (underground service enterence) readily available then edit item d as necessary and show required location and mounting details on plans.

Fuel tank shall be sized to operate the generator at 100% load for a minimum of 36 hours.
Fuel Piping:  Schedule 40 steel or type K copper.  Install flexible connectors at engine fuel connection.
Liquid Level Indicator:  Float type, to include tank fittings and accessories.  Provide electric fuel panel gauge mounted on the engine control panel.
Leak Detection:  Provide sensors between the two tank walls for detection of an inner shell leak.
Activate "Fuel Leak" alarm lamp on generator control panel upon detection of leak.
Provide normally-open auxiliary dry contact for remote monitoring of fuel leak.  Wire contact to terminal strip for field connection.
Low Fuel Level Alarm:  Provide a sensing system to activate an alarm upon detection of a low fuel level.
Activate "Low Fuel Level" alarm lamp on generator control panel upon detection of a low fuel level.
Provide normally-open auxiliary dry contact for remote monitoring of low fuel level.  Wire contact to terminal strip for field connection.
Equipped with flexible fuel connections.
Air Cleaner:  Panel-type, dry single-stage air cleaner.
Engine speed:  1800 rpm.
Governor:  Gear driven electronic type, and shall have a steady state regulation of +2 percent frequency.  
Engine Starting:  DC starting system with positive engagement.  The engine starter shall be a positive shift gear-engaging starter operated from the batteries through an electric solenoid.  Limit number and time duration of starts for overcrank protection.  Include remote starting 2-wire control circuit, with AUTO-MANUAL‑OFF/RESET‑REMOTE selector switch on engine‑generator control panel.  The starter shall be cycled automatically from components in the control panel.
Engine Block Heater:  1500 watts at 120 volt with adjustable thermostatic control to keep engine block temperature up to at least 120 degrees F under all weather conditions.  the heater shall automatically turn-off when engine is running.
	Radiator:  Liquid cooled by unit mounted engine drive propeller fan.  The radiator system shall properly cool the engine with up to 0.5 inches water external static pressure.  The liquid shall be circulated with an engine driven centrifugal pump and shall include a thermostatic valve to maintain the engine coolant at the recommended temperature level.  The cooling system shall have sufficient capacity to allow continuous full load generator set operation in ambient temperatures up to 100 degrees F Coolant shall be Ethylene Glycol base high quality engine coolant of sufficient concentration to prevent freezing down to -40 degrees F with rust inhibitors. The radiator and fan shall be sufficiently large and air flow velocity low enough to minimize air movement noise and fan noise.  Note to Specifier, for underground vault installation of gererator consider Heat Exchanger:  Engine or base‑mounted heat exchanger and expansion tank of type and capacity recommended by engine manufacturer.  Include solenoid shut‑off valve for installation on the cooling water inlet, and connected to open when engine runs.  If above ground mount then delete this.
	Expansion Joint:  Provide a flexible expansion joint between the radiator fan shroud and the bulkhead of the exhaust duct as shown on the Drawings.  Expansion joint shall be suitable for application.
Engine Accessories:  
Engine shall include easily replaceable threaded spin-on full flow oil filters for the lubricating oil, fuel filters, and dry type replaceable element combustion air filters.  A lube oil drainage system shall be supplied.  Lubrication shall be full pressure through a gear type positive displacement pump supplying oil under pressure to all bearings, gears, pistons, and valve mechanisms.  The engine shutdown shall be by means of an electric normally closed solenoid operated fuel shut-off valve.  All engine maintenance supplies and equipment and all consumable supplies shall be standard locally obtainable materials.
Fuel filter, lube oil cooler, crankcase breather, fuel transfer pump, fuel priming pump, dipstick, thermostat and housing and torsional vibration dampener.
2.04 GENERATOR
0. Generator:  
NEMA MG1, 4-pole, brushless revolving field, 12-lead reconnectable, self-ventilated of drip-proof construction with full amortisseur windings, including brushless rotating exciter and temperature compensated solid-state voltage regulator, including frequency regulation.
The generator shall be capable of sustaining at least 250 percent of rated current for at least 10 seconds under a three phase symmetrical short by inherent design or by the addition of an optional current boast system.  A resetable line current sensing circuit breaker with inverse time versus current response shall be furnished and shall not automatically reset preventing restoration of voltage if maintenance is being performed. This breaker shall protect the generator from damage due to its own high current capability and shall not trip within the 10 seconds specified above.
Rating:  Refer to design requirements in PART 1 of this section.
Insulation Class:  H. 
Temperature Rise:  Shall be within ratings as defined by NEMA, IEEE, and ANSI standards.
Enclosure:  NEMA MG1, open drip proof.
Voltage Regulation:  Include generator‑mounted volts per hertz exciter‑regulator to match engine and generator characteristics, with voltage regulation plus or minus 2 percent from no load to full load.  Steady state operation as defined as operation with terminal voltage remaining constant within +1 percent of rated voltage.  Include manual controls to adjust voltage droop, voltage level (+5 percent) and voltage gain.
Radio Interference Suppression: To meet general civilian and commercial standards.
The generator shall be coupled directly to the engine flywheel through a flexible driving disc for positive alignment.  The housing shall have a single ball bearing support for the rotor. The rotor shall be dynamically balanced up to 25 percent overspeed.
2.05 EXHAUST SYSTEM:
0. Silencer:  Aluminized steel "300" level critical rated, interior mounted, exhaust silencer (manufactured by Nelson, or approved equal), with muffler companion flanges and flexible stainless steel exhaust fitting, with 25 to 35 dBA reduction (i.e Critical Grade) for absolutely minimum noise levels.  
Exhaust system connections: 
Flexible seamless stainless steel tubing with the exhaust outlet installed with a flapper in such a way to prevent the entrance of water or substance into the opening when the engine is not operating.  The exhaust shall be oriented away from the pump control panel.
Insulation:  Install protective calcium-silicate or similar insulation on exhaust piping for personnel protection.  Insulation thickness shall be a minimum of 1” thick, and covered with a stainless steel jacket.
2.06 BATTERIES AND CHARGING SYSTEM
0. Batteries:  The engine shall have a 12-volt D.C. negative ground batter powered electrical system.  A 60-ampre or larger alternator, belt driven from the engine, shall charge the batteries when the engine is running.  The batteries shall be heavy duty, diesel starting type lead‑acid storage batteries, sized to start engine-generator set after completing four successive overcrank alarm conditions.  Include necessary cables and clamps.  Batteries shall be 12 volt, premium, capable of cranking the engine for at least 60 seconds at an ambient temperature of -20 degrees F for reliable starting under all weather conditions.
Battery Tray:  Treated for electrolyte resistance, constructed to contain spillage, 6" off pad inside generator set enclosure.
Battery Charger:  To be located in Pump Control Panel.
Manufacturer:  SENS Stored Energy Systems, or equal by Kohler.
Type:  All solid-state type.
Power Requirements:  120 VAC.
Output Power:  12 Vdc, individual set.
Indicators:  DC ammeter, DC voltmeter.
Alarm Contacts:  Undervoltage dry contact.
Periodically, automatically boost charge the batteries to equalize the cell voltage.
Voltage regulated and current limited to prevent burnout of components during low battery voltage, such as during cranking.
Protection:  A.C. and D.C. fusing.
Individual adjustments for boost and float voltage.
It shall charge a low battery at a high rate and taper off to a trickle charge at high battery voltage.
The charger wires shall be red (+) and black (-), and be connected to the charger terminals, not the battery posts.
2.07 LINE CIRCUIT BREAKER
0. NEMA AB 1, rated 100 A or as indicated on the Drawings, 3Pole, molded case circuit breaker on generator output with integral thermal and instantaneous magnetic trip in each pole, sized in accordance with NFPA 70.  Breaker shall be mounted on generator package.
2.08 INSTRUMENT AND CONTROL PANEL
0. A local instrument and control panel shall be furnished and installed on the engine generator set to monitor and control the generator system.  This panel shall be a microcomputer type and shall be mounted on the generator by means of vibration isolators.
Frequency Meter:  45‑65 Hz. range.
AC Output Voltmeter:  Two percent accuracy, with phase selector switch.
AC Output Ammeter:  Two percent accuracy, with phase selector switch.
Output voltage adjustment (front panel mounted).
Auto-Off-Test system control switch.
Engine running time meter.
Oil pressure gauge.
Water temperature gauge.
System emergency stop pushbutton.
Overspeed protection.
DC circuit protection.
Solid-state cranking cycler with individually adjustable ON and OFF cranking periods and overcranking protection designed to open the cranking circuit if the engine does not start after 30 to 90 seconds.
Complete standby 2 wire start-stop control which shall operate through the AUTO position of the control switch to start the engine by the closure of a remote contact.
Alarm system with lamp test and reset push-buttons and the following indicator and alarm panel lights: switch off, overcrank, emergency stop, high water temperature, overspeed, low oil pressure, low water temperature, high battery voltage, low battery voltage, anticipatory high water temperature, anticipatory low oil pressure, low fuel supply (3 hours), system ready and inner fuel leak.
Battery charging indicator.
Safety Devices:  Engine shutdown on high water temperature, low oil pressure, overspeed, and engine overcrank.  Limits as selected by manufacturer.
Interlock to prevent re-engagement of a starter whenever engine is running.
Delayed engine shutdown, adjustable from at least 1 to 5 minutes for a cooling period after load retransfer to the normal source.
Alarm relay for telemetering.
One set of contacts which will be actuated by "Generator Failure" for remote connection to a RTU unit.
All functions shall be contained on easily maintained plug-in printed circuit boards.  All external connections to the control panel shall be by means of polarized plugs.
2.09 ANNUNCIATOR PANEL
0. Flush mounted, battery powered panel with brushed stainless steel.  Provide audible and visible indicators and alarms required by NFPA 110.
High battery voltage (alarm).
Low battery voltage (alarm).
Low fuel supply and indicating lamp (alarm).
System ready.
Anticipatory‑high water temperature.
Anticipatory‑low oil pressure.
Low water temperature.
Switch in off position (alarm).
Overcrank and indicator lamp (alarm).
Emergency stop (alarm).
High water temperature (alarm).
Overspeed and indicator lamp (alarm).
Low oil pressure (alarm).
Line power available.
Generator power available.
Lamp test and horn silence switch.
Fuel leak.
Not in auto.
All functions shall be contained on easily maintained plug-in circuit boards.
The engine generator control and annunciator panel shall be located on the engine-generator set, to be facing the pump station control panel.
2.10 ENGINE-GENERATOR MOUNTING
0. The generator set shall be mounted on a welded steel base with vibration isolators mounted between the engine-generator set and the fuel tank for maximum isolation of vibration.  These shall prevent the transmission of vibration to the fuel tank, foundation and subsoil.  There shall be at least four anchor bolts per isolator or more if recommended by the manufacturer.
Vibration isolators shall be manufactured specifically for use on diesel engine-generator sets.
EXECUTION
3.01 INSTALLATION
CONTRACTOR shall furnish and install the engine generator system in accordance with the Drawings, specifications and per the manufacturer's instructions.
Concrete Pad:
Provide concrete pad for engine-generator set.
Size pad based upon manufacturer footprint of engine-generator set.
Concrete pad shall be no less than (6) inches thick with fiberglass mesh reinforcement, for generator sizes up to 200KW.
The concrete pad shall be designed to support five (5) times the weight of the generator.  The pad shall also extend 6-inches beyond each end of the generator and have 24-inches clearance on each side.
Coordinate concrete pad with generator chamber floor slab to be constructed by CONTRACTOR.
Engine:
Provide initial fill of CD/SE classification lubrication oil as recommended by the manufacturer.
Install all filters.
Generator shall be installed so the radiator and engine exhaust is pointed away from the control panel.
Generator shall have a minimum clearance of three (3) feet all around the generator housing so general maintenance can be done and doors can be easily accessed.
Fuel System:
1.	Provide initial fill of fuel tank with fuel grade as previously specified.  Fill to capacity and refill to capacity after completion of testing.
Cooling System:
Provide initial fill of coolant.
Install all interconnecting piping and supports necessary for completing the system installation.
Exhaust System:
Install condensation trap at low point of exhaust piping.
Install vibration isolators at all locations where the exhaust system is supported by a building wall or ceiling.
 Repaint any portions of the finish damaged during installation.
 Three (3) conduits are required for the generator power leads, AC-control wiring, and DC control wiring.  Four (4) spare DC-control wires shall be provided for CITY use.

3.02	FIELD QUALITY CONTROL
0. Provide full load test utilizing portable test bank at the kW rating of the generator for fou hours minimum.  Simulate power failure including operation of transfer switch, automatic starting cycle, and automatic shutdown and return to normal.
Record in 20 minute intervals during four hour test:
Amperes.
Voltage.
Coolant temperature.
9. Ambient temperature.
Frequency.
Oil pressure.
Test alarm and shutdown circuits by simulating conditions.
Exercise the engine-generator set once a week for one-half hour time duration until completion of the 30-day acceptance test.
A full report of these tests, giving readings of all specified characteristics and capacity shall be written and submitted to the CITY.
The CITY shall be notified at least 1 week prior to all field tests.
The representative shall visit the plant at least four (4) times during the warranty period, at a prearranged time, for further maintenance and operator training.
 The CITY will run full load tests sometime during the warranty period and the CONTRACTOR shall be responsible for correcting any deficiencies found.

3.03	ADJUSTING
0.  Adjust generator output voltage and engine speed.

3.04	CLEANING
0.  Clean engine and generator surfaces.  

3.05	DEMONSTRATION
0. Prepare and start systems in accordance with manufacturer's directions, instructions and recommendations.
Provide systems demonstration under provisions of Sections 00 75 01, 00 75 04 & 00 75 05.
Describe loads connected to standby system and restrictions for future load additions.
Simulate power outage by interrupting normal source, and demonstrate that system operates  to provide standby power.

3.06	FIELD ASSISTANCE
0. The CONTRACTOR shall provide the services of a factory authorized and trained representative for a minimum of one trip of 5 days duration to supervise required field testing and start-up of the generator system, including the transfer switch.  A factory authorized and trained representative shall also be present to place in service, adjust, test and demonstrate to the CITY that the equipment furnished complies with the specifications.
Notwithstanding the requirement for a specific number of days of factory representatives’ time, the CONTRACTOR is advised that the work described herein shall be completed and a certificate of installation, Form 44 00 00-A, as set forth under Section 01 33 19, shall be filed with the CITY prior to final acceptance and payment for this portion of the work.

3.07	TRAINING
0. A minimum of 8 hours of training, as specified in Section 01 79 00 (Note to designer:  Make sure to coordinate this with 01 79 00), shall be provided to review proper operation, troubleshooting, care and maintenance of the generator.  Training shall be conducted by a qualified manufacturer’s representative.  Training materials and agenda shall be submitted to the CITY a minimum of 2 weeks prior to the start of training.  Training time, date, location, and number of employees to be trained shall be agreed upon with the CITY prior to the start of training















3.08	SCHEDULES
0. Starting Load Schedule

	


STEP
	


DESCRIPTION
	

MOTOR
LOAD
	
MOTOR
STARTING
CODE
	
STARTER
TYPE
(NOTE 1)
	
LOAD
TORQUE
((NOTE 2)

	Base Load
	7.5 kVA transformer
	
	
	
	

	Lead Pump On
	Submersible Pump
	
HP
	
H
	
Line
	
VAR

	Lag Pump On
	Submersible Pump
	
HP
	
H
	
LIne
	
VAR



Note 1:	Line:		Across-the-line starter.
RV-Auto:	Reduced Voltage Autotransformer with 60 percent starting voltage.
NL: 		Variable Frequency Drive operated in soft-start mode (non-linear load).  Although soft-start mode may be shown on the Drawings, it should not be used to reduce generator starting loads.

Note 2:	VAR:		Variable torque load.
CON:		Constant torque load.

3.09    CONSUMABLES

             A.   Provide all fluids necessary for a 4-hour test.  Upon successful completion of testing, top off 
                    all fluids.		



END OF SECTION
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