SECTION 26 32 13.13
DIESEL-ENGINE-DRIVEN GENERATOR SETS
PART 1: GENERAL

1.1 SCOPE

A. Furnish and install one (1) diesel emergency generator in a sound-proof enclosure, with a sub-base fuel tank, 100 kW duct bank and the other generator accessories. Proposed generator shall be capable of running motor loads specified in this section without exceeding specified voltage an frequency drop during the stepped load start.  Work shall include all necessary materi​als, equipment, labor, and services. Minimum acceptable size of the generator shall be 200 kW at nominal 0.8 power factor (emergency rating)
B. Furnish and install one 400A, 3 pole, open transition, solid neutral automatic transfer switch in NEMA 4x stainless steel enclosure. Work shall include all necessary materi​als, equipment, labor, and services.

C. Auxiliary and accessory devices necessary for the system opera​tion or perfor​mance, such as relays or terminals or I/O card to interface with SCADA equipment, shall be includ​ed whether speci​fied or not. SCADA reporting shall be accomplished by using discrete I/O point. Network card shall not be required.
D. Generator and transfer switch suppliers shall prepare and send the quote per this specification to Sterling One Developer Company in Rockwall, Texas who will be selecting and purchasing the Genset/ATS package. Request for the quote and quote processing shall be performed by FC Cuny Corporation. Technical review of the submitted quote shall be performed by FC Cuny Corporation and Freeman-Millican, Inc.

E. Generator and transfer switch shall  be installed permanently at Signal Ridge Lift Station owned by City of Rockwall, Texas
1.2 CODES AND STANDARDS

The generator set covered by these specifications shall be designed, tested, rated, assembled and installed in strict accordance with all applicable standards below:

A. UL142 

Steel Aboveground Tanks for Flammable and Combustible Liquids

B. UL508  

Industrial Control Equipment

C. UL2200 

Stationary Engine Generator Assemblies

D. NFPA 30

Flammable and Combustible Liquids Code

E. NFPA 37

Stationary Combustion Engines and Gas Turbines

F. NFPA 70

National Electrical Code (NEC)

G. NFPA 110

Emergency and Standby Power Systems

1.3 PRODUCT CERTIFICATIONS

A. The generator engine shall be certified to U.S. EPA Non-road Source Emissions Standards, 40 CFR 89, Tier 3.
B. The generator shall be manufactured in ISO9001 or ISO9002 certified facility.

1.4 RELATED WORK ELSEWHERE 

Section 26 36 23  
Automatic transfer switch 
1.5 ACCEPTABLE MANUFACTURERS

A. Cummins (Contact Brett Skyllingstad at 972-780-2090);

B. Kohler (Contact Russel Bowling at 469-261-9548);

C. Generac (Contact Ronnie Tyler at 972-721-5818).  

1.6 service facility

The engine-generator supplier shall maintain 24-hour parts and service capability within 100 miles of the project site.  The distributor shall stock parts as needed to support the generator set package for this specific project.  The supplier must carry sufficient inventory to cover no less than 80% parts service within 24 hrs and 95% within 48 hours.  
1.7 generator data to be submitted with the quote
A. The generator shall be quoted by the manufacturer's local authorized distributor only.  
B. As a part of the generator quote package, the bidder will attach the generator catalog data for the following components: 

1. Factory published generator specification sheet (engine and alternator);

2. Overall dimensional drawings and weight data;

3. Sub-base fuel tank;

4. Soundproof enclosure;

5. Control Module;

6. Exhaust muffler, 

7. Starting Battery

C. Engine mechanical data, including heat rejection, exhaust gas flows, combustion air and ventilation air flows, fuel consumption, etc.
D. Alternator data sheet showing locked rotor motor starting curves for the proposed genset.
E. Manufacturer's documentation showing maximum expected transient voltage and frequency dips, and recovery time during operation of the generator set at the specified site conditions with the specified loads defined in Paragraph 1.09.
F. Generator resistances, reactances and time constants
G. Exhaust Emission Test Report: To show compliance with applicable regulations

H. Sound measurement test report

I. Clearly state exceptions taken to the Specifications

1.8 Shop drawing SUBMITTAL 

A. If the quote is accepted by Developer, before the generator is released for production, the supplier shall prepare catalog data for review by FC Cuny and Freeman Millican Inc:

1. Factory published specification sheet for the engine and alternator;
2. Manufacturer's catalog cut sheets of all specified auxiliary components such as battery charger, control panel, enclosure, etc.
3. Sub-base fuel tank;

4. Soundproof enclosure;

5. Control Module;

6. Exhaust muffler, 

7. Battery Charger,
8. Starting Battery,
9. Coolant Heater,
10. Alternator Heater,
11. Any other accessories required as determined by generator supplier.

B. For each component, include data on features, components, ratings, and performance. Include dimensioned outline plan and elevation drawings of engine generator set and other system components, including the weight(s) of all equipment.

C. Engine mechanical data, including heat rejection, exhaust gas flows, combustion air and ventilation air flows, fuel consumption, etc.
D. Show detail of fabrication, piping, wiring, and installation of field-installed portions of system. Include general arrangement drawings showing locations of auxiliary components in relation to engine generator set and duct, piping, and wiring connections between generator sets and auxiliary equipment, Show connections, mounting, and support provisions as well as access and workspace requirements
E. Generator electrical data including temperature and insulation data, cooling requirements, excitation ratings, voltage regulation, voltage regulator, efficiencies, waveform distortion and telephone influence factor.
F. Wiring Diagrams: Interconnect wiring diagram of complete emergency system, including generator, switchgear, day tank, remote pumps, battery charger, control panel, and remote alarm indications. Show details of power and control connections and differentiate between factory-installed and field-installed wiring.

G. Generator resistances, reactances, and time constants.
H. Generator locked rotor motor starting curves.
I. Manufacturer's documentation showing maximum expected transient voltage and frequency dips, as well as the recovery time during operation of the generator set at the specified site conditions with the specified loads.
J. Field Test and Observation Reports: Indicate and interpret test results for compliance with performance requirements.
K. Concrete pad recommendation, layout, and stub-up locations of electrical and fuel systems.
L. Certified summary of prototype-unit test report.
M. Exhaust Emission Test Report: To show compliance with applicable regulations.
N. Sound measurement test report.
O. Maintenance data for system and components shall be included in the mainte​nance manuals. Include the following:

1. Recommended checkup procedure: daily, weekly, monthly, and annually;

2. Recommended service intervals based on the total hours of operation;

3. Detail operating instructions for both normal and abnormal condi​tions. 

1.9 GENERATOR LOAD SHEET 

A. Proposed generator shall be capable to start the following load in the steps and order shown in the table below with an instantaneous voltage dip of less than twenty (20) percent and frequency drop of less than five (5) percent:
	Step
	Load Name
	Type of Load
	kW or HP
	If Motor - Method of Start
	Type of Start

	1
	Misc. Load
	Control circuitry, battery charger, battery heather, 120VAC
	1.92
	
	

	2
	Motor
	Submersible sewage centrifugal pump
	105 HP
	Solid State Soft Start
	W/ bypass contactors and 400% starting current limit

	3
	Motor
	Submersible sewage centrifugal pump
	105 HP
	Solid State Soft Start
	W/ bypass contactors and 400% starting current limit


Sustained voltage dip methodology shall not be acceptable for sizing the generator.
1.10 SERVICE CONDITIONS

The engine generator systems shall withstand the following environmental conditions without mechanical or electrical damage or degradation of performance capability.

A. Duty: Standby

B. Ambient Temperature: From 0 degrees Fahrenheit to plus 110 degrees Fahrenheit 

C. Relative Humidity: 0 to 95 percent

D. Altitude: Sea Level to 600 feet (182 m)
E. Typical Operations Hours/Year: 50 

F. Maximum Expected Usage: 100 Hours/Year
G. Application: Sewage Lift Station (running 2~submersible sewage pumps + misc. lighting load)
1.11 GENERATOR-SET PERFORMANCE

A. Stead-State Voltage Operational Bandwidth: up to 4 percent of rated output voltage from no load to full load.

B. Steady-State Voltage Modulation Frequency: Less than one Hz.

C. Transient Voltage Performance: Not more than 10 percent variation for 50 percent step-load increase or decrease. Voltage recovers to remain within the steady-state operating band within 2 seconds.

D. Steady-State Frequency Operational Bandwidths: up to 0.5 percent of rated frequency from no load to full load.

E. Steady-State Frequency Stability: When system is operating at any constant load within the rated load, there are no random speed variations outside the steady-state operational band and no hunting or surging of speed. 




F. Transient Frequency Performance: Less than 2-Hz variation for a 50 percent stepload increase or decrease. Frequency recovers to remain within the steady-state operating band within 3 seconds.

G. Sustained Short-Circuit Current: For a 3-Phase, bolted short circuit at the system output terminals, the system will supply a minimum of 250 percent of rated full‑load current for not less than 10 seconds and then clear the fault automatically without damage to any generator system component.

H. Starting Time: Maximum total time period for a cold start, with ambient temperature at the low end of the specified range, is 10 seconds. Time period includes output voltage and frequency settlement within specified steady-state bands.
1.12 WARRANTY

A. General Warranty: The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.
B. Extended Warranty: Generator supplier may offer extended warranty for the time duration specified in the Proposal.  Purchaser reserves the right to delete extended warranty proposal item and elect to go with the general 2-year warranty.  Extended warranty shall include no deductible.  Extended Service Coverage provides for 100 percent of usual and customary parts and labor costs for failures due to defects in materials and workmanship to the “as shipped consist” from the factory, excluding filters, fluids, vee belts, hoses, power take-offs, paint, batteries, and clutches.  All repairs will be performed by factory-trained dealer service personnel, allowing for repairer travel and mileage for all repairs up to 8 hours and 320 miles per incident.
C. Full Factory Warranty Period: 2 years from the date of the acceptance test.
1.13 DELIVERY STORAGE AND HANDLING

A. Generator supplier shall be responsible for the generator transport F.O.B. City of Rockwall, Texas;

B. Deliver engine generator set and system components to their final locations in protective wrappings, containers, and other protection that will exclude dirt and moisture and prevent damage from construction operations. Remove protection only after the equipment is safe from such hazards;

C. General Contractor shall be responsible for the generator unloading at the site and placement at the designated location as shown on the plans.  General Contractor will rent a crane for the generator unloading and any other equipment required for unloading.  Generator supplier will provide all data about the generator relevant to the unloading and give detailed instructions to general contractor on how to safely unload the equipment.

1.14 EXTRA MATERIALS

A. Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents. Deliver extra materials to Owner.

1. Fuses: 1 for every 10 of each type and rating, but not less than 1 of each;
2. Indicator Lamps: 2 for every 6 of each type used, but not less than 2 of each.

3. Filters: One set each of lubricating oil, fuel, and combustion air filters. 
PART 2: PRODUCTS
2.1 GENERATOR
The standby power plant shall consist of engine‑generator, sub-base fuel tank, necessary fuel lines, batteries, chargers, heaters, instrumenta​tion, con​trols, muffler, and other generator accessories. 

The generator set shall be a self‑contained, skid-mounted assembly within a soundproof protective housing suitable for mounting outdoors.  The generator set shall be rated and capable of produc​ing a minimum of 200 kW, 250 kVA at 0.8 power factor with standby rating.
A. Engine
1. The engine design and manufacturing shall comply with NFPA 37.

2. The engine shall be heavy-duty, industrial diesel, 4 cycle, turbocharged, 1800 rpm, aftercooled. Engine shall have electronic governor with 5 percent maximum speed regulation.  Radiator shall be mounted on the common skid base and shall have sufficient cooling capacity to operate at 110F ambient temperature and produce adequate air volume to cool the engine. 
3. The engine will utilize in-cylinder combustion technology, as required, to meet applicable EPA non-road mobile regulations and/or the EPA NSPS rule for stationary reciprocating compression ignition engines.  Additionally, the engine shall comply with the State Emission regulations at the time of installation/commissioning.  Actual engine emissions values must be in compliance with applicable EPA emissions standards per ISO 8178 – D2 Emissions Cycle at specified ekW / bHP rating.  Utilization of the “Transition Program for Equipment Manufacturers” (also known as “Flex Credits”) to achieve EPA certification is not acceptable.  The in-cylinder engine technology must not permit unfiltered exhaust gas to be introduced into the combustion cylinder.  Emissions requirements / certifications of this package: EPA Tier 3.
B. Alternator
The alternator shall be brushless, drip proof, revolving field type with PMG exciter that complies with NEMA MG 1‑22 standards. Windings shall be copper conductor, with 2/3 pitch, insulated with Class H insulation with anti-abra​sion treatment; however, temperature rise at rated load and power factor shall not be greater than 125 deg C.  Voltage characteris​tics shall be 480Y​/277 volt, three‑phase, four wire, 60 hertz.  Alternator shall be either produced by the generator manufacturer itself or by Marathon Electric Inc.  No other alternator suppliers will be allowed.
C. Voltage Regulator

The digital voltage regulator shall be microprocessor-based with fully programmable operating and protection characteristics.  The regulator shall maintain generator output voltage within +/- 1.0% for any constant load between no load and full load.  The regulator shall be capable of sensing true RMS in three phases of alternator output voltage, or operating in single phase sensing mode.  The voltage regulator shall include a VAR/Pf control feature as standard. 
D. Engine Starting System

The engine shall be equipped with a 12-volt starting system consist​ing of starter, solenoid, racks, and necessary cables.  The batteries shall be charged by a belt-driven alternator on the engine while the unit is running and a solid-state, SCR, voltage-regulat​ed, battery float charger while the unit is at rest. The battery charger shall be mounted on the skid.  Remote stop/start shall be two wire dry contacts.  Contacts for stop/start shall be in the automatic transfer switch.

1. Components: Sized so they will not be damaged during a full engine-cranking cycle with ambient temperature at maximum specified in (Service Conditions( paragraph above.

2. Cranking Motor: Heavy-duty unit that automatically engages and releases from engine flywheel without binding.

3. Battery has adequate capacity within ambient temperature range specified in (Service Conditions( Paragraph above to provide specified cranking cycle at least twice without recharging.
4. Battery Compartment: Factory-fabricated of metal with acid-resistant finish and thermal insulation. Thermostatically-controlled heater is arranged to maintain battery above 10 degrees Celsius regardless of external ambient temperature within range specified in (Service Conditions( Paragraph above.  Include accessories required to support and fasten batteries in place.

5. Battery ( Charging Alternator: Factory-mounted on engine with solid-state voltage-regulation and a 35-A minimum continuous rating.

6. Battery Charger: Current-limiting, automatic-equalizing, and float-charging type. Unit Complies with UL 508 and includes the following features:

a. Operation: Equalizing ( charging rate of 10A is initiated automatically after battery has lost charge until an adjustable equalizing voltage is achieved at battery terminals. Unit then automatically switches to a lower float-charging mode and continues operating in that mode until the battery is discharged again.

b. Automatic Temperature Compensation: Adjusts float and equalizes voltage for variations in ambient temperature from minus 40 degrees Celsius to plus 60 degrees Celsius to prevent overcharging at high temperatures and undercharging at low temperatures.

c. Automatic Voltage Regulation:
Maintains output voltage constant regardless of input voltage variations up to plus or minus 10 percent.

d. Ammeter and Voltmeter: Flush-mounted in door. Meters indicate charging rates.

e. Safety Functions: Include sensing of abnormally low battery voltage arranged to close contacts providing low battery voltage indication on control and monitoring panel. Also include sensing of high battery voltage and loss of ac input or dc output of battery charger. Either of these conditions closes contacts that provide a battery charger malfunction indication at systems control and monitoring panel.
E. Engine Cooling System
1. Description: Closed-loop, liquid-cooled, with radiator factory-mounted on engine generator ( set skid and integral engine-driven coolant pumping.

2. Radiator: Rated for specified coolant and 50 deg C ambient temperature.
3. Temperature Control: Self-contained, thermostatic-control valve modulates coolant flow automatically to maintain optimum constant coolant temperature as recommended by engine manufacturer.
F. Engine Optional Equipment

Engine generator plant shall be furnished complete with the follow​ing features in addition to the standard features.
1. Thermostatically-controlled coolant jacket heater sized to maintain jacket water temperature near 90 degrees F.  Heater shall be 480V, single phase.
2. Alternator winding 120V space heaters, factory wired through relay.
3. Battery heater.

4. Thermal magnetic molded case line breaker 400A, fac​tory installed in generator line compartment.  Breaker shall be three pole with ratings as shown on the drawings.
5. Batteries, complete with mount​ing brackets, charger, cables, and connectors, mounted on skid.
G. Generator Control

The following instruments shall be furnished on the generator control panel:
1. Water Temperature Indicator
2. Oil Pressure Indicator
3. Charge rate ammeter
4. Exciter field rheostat
5. AC volt meter with phase selector switch
6. AC ammeter with phase selector switch
7. Elapsed time meter (0 ‑ 99999.9 hours) non​‑resettable
8. Frequency meter
9. Solid state engine monitor with fault light common alarm contact.  Monitor shall indicate engine shut‑down for overcrank, overspeed, high coolant temperature, and low oil pressure.
2.2 FUEL SUPPLY SYSTEM
The fuel system shall be integral with the engine.
Fuel supply system shall consist of 12-hour capacity, double wall sub-base steel tank, flex fuel lines, level gauge, and low-level alarm contacts.
A. Fuel storage tank shall have fill, vent, supply, and return fit​tings.  It shall be contained in a rupture basin with 110% capacity.  The tank shall meet UL142 standards.  A locking fill cap, a mechanical reading fuel level gauge, low fuel level alarm contact, and fuel tank rupture alarm contact shall be provided.
B. Provide drain system so that water and sedi​ment may be safely drained from the bottom of the tank.  Drain valve shall be capable of being padlocked in the closed position.

C. In addition to the standard fuel filters provided by the engine manufacturer, there shall also be installed a primary fuel filter/water separator in the fuel inlet line to the engine.
D. Low gas level alarm sensor shall be mounted on tank and shall have SPDT contacts.  Low level alarm relay shall be intrinsi​cally safe.

E. All fuel piping shall be a flexible fuel hose type rated for this service.  No galvanized piping will be permitted.  Flexible fuel lines shall be minimally rated for 300 degrees F and 100 psi.
2.3 CONTROL AND MONITORING

A. Functional Description

When the mode-selector switch on the control and monitoring panel is in the automatic position, remote-control contacts in a separate automatic-transfer switch initiate starting and stopping of the generator set.  When the mode-selector switch is switched to the on position, the generator set manually starts.  The off position of the same switch initiates generator(set shutdown.  When the generator set is running, specified system or equipment failures or derangements automatically shut down the generator set and initiate alarms.  Operation of a remote, emergency-stop switch also shuts down the generator set.
B. Configuration:

Operating and safety indications, protective devices, basic system controls, and engine gages are grouped on a common control and monitoring panel mounted on the generator set. Mounting method isolates the control panel from generator-set vibration.

C. Indicating and Protective Devices, and Controls:

1. AC Voltmeter

2. AC Ammeter

3. AC frequency meter

4. DC voltmeter (alternator battery charging)


5. Engine coolant temperature

6. Engine oil pressure gauge

7. Running time meter

8. Ammeter-voltmeter, phase-selector switch or switches

9. Generator voltage adjusting rheostat

10. Start/Stop switch

11. Over-speed shutdown device

12. Coolant low-level shutdown device

13. Coolant high temperature shutdown device

14. Oil low pressure shutdown device

15. Fuel tank leak alarm

D. Common Remote Audible Alarm: Signal the occurrence of any of the events listed below without differentiating between different event types.  Locate audible device and silencing means where indicated.  Connect so that, after an alarm is silenced, clearing of initiating condition will reactivate alarm until silencing switch is reset.

1. Engine high-temperature shutdown

2. Lube-oil low-pressure shutdown

3. Over-speed shutdown

4. Remote emergency-stop shutdown

5. Engine high-temperature pre-alarm

6. Lube-oil low-pressure pre-alarm

7. Fuel tank low level

8. Overcrank shutdown

9. Coolant low-temperature alarm

10. Battery-charger malfunction alarm

11. Battery low-voltage alarm

12. Ground Fault Indication 

13. Control switch not in AUTO position

E. Generator shall have remote Emergency stop switch furnished by the generator manufacturer.

2.4 EXHAUST MUFFLER

A. Connections from the engine to the exhaust system shall be provided by the generator supplier using flexible sections of a corrugated stainless-steel pipe.
B. Connection from the exhaust pipe to the muffler shall be provided by the generator supplier using stainless-steel expansion joint with liners.

C. Generator supplier shall provide, as a minimum, one (1) critical grade (or super-critical if available) muffler that will not produce noise in the excess of the maximum values specified in Paragraph 2.5.

D. Generator supplier shall be fully responsible for providing muffler that meets the engine back pressure requirements based on the exhaust pipe geometry shown on the plans.
2.5 GENERATOR ENCLOSURE

A. Description: Vandal-resistant, soundproof steel housing, wind resistant up to 100 mph (160 km/h).  Multiple panels are lockable and provide adequate access to components requiring maintenance.  Panels are removable by one person without tools.  Instruments and control are mounted within enclosure.

B. Muffler Location: Inside enclosure.
C. Engine cooling airflow through the enclosure shall be adequate to maintain temperature rise of system components within required limits when unit operates with ambient temperature at the top of the range specified in system service conditions.
D. Louvers: Fixed-engine cooling air inlet and discharge.  The louvers shall prevent entry of rain and snow.  Provide a bird screen.

E. Automatic Dampers: At the engine cooling air inlet and discharge.  The dampers are closed to reduce enclosure heat loss in cold weather when unit is not operating.

F. Interior Lights: Furnish with switch at each door.  Furnish factory(wired vapor proof-type fixtures within housing, arranged to illuminate controls and accessible interior.

G. Convenience Outlets: GFI, two minimum, factory-wired.
H. Generator enclosure shall attenuate sound not to exceed 73.2 dB at 23 ft away from the generator (free field condition).

I. Furnish intermediate level of soundproofing (some manufacturers are identifying it as Level II).

PART 3: EXECUTION
3.1 GENERATOR SET INSTALLATION

A. Anchor generator set and other system components on concrete housekeeping bases conforming to Division 3, Section 03 30 00 - Cast-in-Place Concrete, and as indicated.  Provide anchorage according to manufacturer(s written instruction unless otherwise indicated.

B. Maintain minimum workspace around components according to manufacturer(s Shop Drawings and National Electrical Code.

C. Install 240V circuits as shown on the Drawings.  Install 120V and 240V power circuits from the lighting panel to the genera​tor water jacket heater, winding space heater, trickle charger, and fuel transfer pump.  Install control wiring for auto​matic transfer switch.  All conduits shall connect to genera​tor set with 12" LTF to isolate vibration.
D. Install all batteries and cables. 

E. Fill engine coolant system with 50% by volume wa​ter/eth​ylene glycol antifreeze (with rust inhibitor).  Do not use sealant type anti​freeze.  Fill the engine crankcase with oil in accor​dance with the manufac​turer's recommendations.  Grease all grease fittings.
F. Contractor shall provide a full tank of #2 diesel plus enough to refill after run-in tests.

G. Place cake of specified corrosion inhibitor in control panel of generator.

H. Include in the bid for the authorized factory‑trained agent to make two site visits of up to 4 hours time per visit.  The first visit shall be for assistance in the instal​lation and field testing, and the second visit shall be for assistance in acceptance test, exercise demonstration, and personnel training.
I. Provide six (6) copies of Operations and Maintenance Manual.

3.2 EQUIPMENT FIELD SERVICE 

A. Provide services of factory-trained personnel to assist in the installa​tion and start‑up of the standby power plant. 

B. Allow in bid for such services of at least sixteen (16) hours on site time to provide assistance as defined in the Section 3.

Services may be split in two jobsite visits.

3.3 INItial startup and FIELD TESTING

A. Supervised Adjusting and Pre-testing

Factory-trained technician and General Contractor shall initially start up the generator with no load in the presence of Owner’s inspector only.  Engineer’s presence will not be required for the initial startup.
Record no load genset parameters and proceed with field testing.
Factory tech shall perform tests of all system functions, operations, and protective features. Adjust the equipment to ensure operation is according to Specifications:
1. Battery Tests: Measure charging voltage and voltages between available battery terminals for full-charging and float-charging conditions. Check electrolyte level and specific gravity under both conditions. Test for contact integrity of all connectors. Perform an integrity load test and a capacity load test for the battery. Verify acceptance of charge for each element of battery after discharge. Verify measurements are within manufacturer(s specifications (by factory tech).
2. System Integrity Tests: Methodically verify proper installation, connection, and integrity of each element of engine generator system before and during system operation.  Check for air, exhaust, and fluid leaks (by factory tech).

3. Voltage and Frequency Transient Stability Test: Use a laptop with specialized software to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.

4. Any other generator tests and checkup procedures as specified by the factory.
General Contractor shall perform noise tests as follows:

5. Generator Noise Tests: Measure noise levels 23 feet away from the generator at 8 locations 45 degrees apart.  Record noise levels for all eight locations.
B. Retest

Correct deficiencies identified by tests and observations and retest until specified requirements are met.

3.4 GENERATOR acceptance testing

A. Generator shall be shipped from the factory with the successfully completed and certified 2-hour full load testing at the rated power factor, using a load bank(s).
B. At the site, after field testing, generator supplier shall perform acceptance test per NFPA 110 in the presence of the Owner and the Engineer as follows:

1. A load shall be applied for a two-hour, full-load test.  The building load shall be permitted to serve as part of the load supplemented by a resistive load bank of sufficient size to provide a load equal to 100 percent of the nameplate kW rating of the generator, less applicable derating factors for site condition.  Combination of reactive and resistive load testing with power factor close to 1.0 will be allowed at the site provided that rated load tests at rated power factor have been performed and certified by the manufacturer prior to shipment.
2. Load bank for the acceptance test shall be furnished by the generator supplier at no cost to the Owner.
3. Pump load that can be applied will vary depending on the sewage inflow at the time of the testing. Pump load may be supplemented with a load bank to test the generator.
4. Site acceptance test must confirm that generator produces output as declared by specification, has satisfactory engine and alternator parameters, no signal faults or breaker tripping, and that the auxiliary support systems perform satisfactorily when the generator set operates at full load.  These auxiliary systems include: fuel supply and delivery, intake air, exhaust air, ventilation, and cooling system.
5. All recorded values shall be logged in start-up notebook, verified and signed by the field technician who performs the test.
3.5 manual GENERATOR excersize

Once the acceptance testing is completed, generator supplier shall demonstrate to the Owner the typical generator exercise procedure as follows:

A. Exercise with the pumps:

1. Turn all the pumps OFF and let wet well fill with the sewage to the point determined by the City of Rockwall.

2. Simulate power loss by placing the main breaker at the ATS in OFF position.
3. After on delay timer expires, generator should start with no load.

4. The Owner operator will start one of the sewage pumps manually (size of the pump that will be started will depend of the demand in the system at the time of testing: 88HP or 105HP).
5. After system runs successfully for minimum 30 minutes, shut down the emergency power in reverse order (pump OFF) and restore normal power by closing the main breaker on ATS.
6. Switch all pumps back to AUTO.

3.6 Personnel Training

The Contractor may use the startup and exercise procedures explained above as a part of the personnel training.  Generator supplier shall prepare short (not more then 2-3 pages total) laminated instruction booklet explaining the exercise procedure, running the generator during power failures, battery charging, fuel filling, control, and alarms on the generator panel.  State also daily, weekly, and annual checking procedures and recommended service intervals.
Generator supplier technician shall be ready to answer all operational questions from City of Mesquite personnel during the startup.
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