DIVISION 26 - ELECTRICAL

Section 26 32 13 - Engine Generators


READ THIS FIRST

Notice to the Design Engineer, please refer to the Port of Seattle, Facilities and Infrastructure standards for reference before editing this specification.

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1   GENERAL

1.1 SUMMARY OF WORK
A. The extent and location of “Engine Generators” Work is shown in the Contract Documents. This section includes engine generator set, [remote radiator,] [heat exchanger,] exhaust silencer and fittings, fuel fittings [and day tank], [remote control panel,] battery, and charger.

1.2 GOVERNING CODES, STANDARDS AND REFERENCES
A. NEMA 250 (National Electrical Manufacturers Association) - Enclosures for Electrical Equipment (1000 Volts Maximum.)

B. NEMA AB 1 (National Electrical Manufacturers Association) - Molded Case Circuit Breakers

C. NEMA ICS 10 (National Electrical Manufacturers Association) - Industrial Control and Systems: AC Transfer Switch Equipment

D. NEMA MG 1 (National Electrical Manufacturers Association) - Motors and Generators

E. NETA ATS (International Electrical Testing Association)- Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems

F. NFPA 30 (National Fire Protection Association) - Flammable and Combustible Liquids Code

G. NFPA 70 – National Electrical Code
H. NFPA 110 (National Fire Protection Association) - Emergency and Standby Power Systems

1.3 SUBMITTALS

A. Submit materials data in accordance with of Section 01 33 00 - Submittals. Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.
B. Submittals shall include the following:
1. Product Data: For each type of product.
a. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

b. Include thermal damage curve for generator.

c. Include time-current characteristic curves for generator protective device.

d. Include fuel consumption in gallons per hour at 0.8 power factor at 0.5, 0.75 and 1.0 times generator capacity.

e. Include generator efficiency at 0.8 power factor at 0.5, 0.75 and 1.0 times generator capacity.

f. Include air flow requirements for cooling and combustion air in cfm at 0.8 power factor, with air supply temperature of 95, 80, 70, and 50 deg F. Provide drawings showing requirements and limitations for location of air intake and exhausts.

g. Include generator characteristics, including, but not limited to kW rating, efficiency, reactance, and short-circuit current capability.

2. Shop Drawings:
a. Include plans and elevations for engine-generator set and other components specified. Indicate access requirements affected by height of subbase fuel tank.

b. Include details of equipment assemblies. Indicate dimensions, weights, loads, and required clearances, method of field assembly, components, and location and size of each field connection.

c. Identify fluid drain ports and clearance requirements for proper fluid drain.

d. Include diagrams for power, signal, and control wiring. Complete schematic, wiring, and interconnection diagrams showing terminal markings for EPS equipment and functional relationship between all electrical components.

3. Test Reports: Provide certified results of factory performance tests and field performance tests.

4. Manufacturer’s Field Reports: Indicate inspections, findings, and recommendations.

5. Manufacturer Seismic Qualification Certification: Submit certification that engine generator, control panel, [transfer switch,] battery rack, day tank and remote radiator will withstand seismic forces defined in Section 26 05 48- Seismic Controls for Electrical and Communication Work. Include the following:

a. Basis of Certification: Indicate whether withstand certification is based on actual test of assembled components or on calculation.

(1) The term “withstand” means “the unit will remain in place without separation of any parts from the device when subjected to the seismic forces specified and the unit will be fully operational after the seismic event.”

b. Dimensioned Outline Drawings of Equipment Units: Identify center of gravity and locate and describe mounting and anchorage provisions.

c. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.

C. Operations and Maintenance Data: Comply with Section 01 78 23.13 - Operations and Maintenance Data.
1.4 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing products specified in this section with minimum ten years successful in-service performance, and with service facilities within 100 miles of Project site capable of providing training, parts, and emergency maintenance and repairs.

B. Supplier: Authorized distributor of specified manufacturer with minimum three years documented experience.

C. Listing and Labeling: Provide components, devices and accessories that are Listed and Labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to the Authority Having Jurisdiction, and marked for intended use for the location and environment in which they are installed.

D. Comply with NFPA 70, as adopted and administered by the Authority Having Jurisdiction.

Delete the following paragraph unless it is determined that independent testing is required for the Project. It has not yet been determined if compliance with UL-2200 for 600V and less systems will be required by the City of SeaTac. If so, an independent testing agency may be required to verify and document compliance.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Store engine generator and ancillaries indoors in clean, dry space with uniform temperature to prevent condensation. Protect from exposure to dirt, fumes, water, corrosive substances, and physical damage.

B. If stored in areas subject to weather, cover engine generator and ancillaries to protect them from weather, dirt, dust, corrosive substances, and physical damage. Remove loose packing and flammable materials from inside controllers; install electric heating of sufficient wattage to prevent condensation.

C. Handle in accordance with manufacturer’s written instructions. Lift only with lugs provided for the purpose. Handle carefully to avoid damage to engine generator internal components, enclosure, and finish. Coordinate directly with manufacturer for special handling needs in restricted access locations.

1.6 COORDINATION

A. Coordinate layout and installation of engine generators and ancillaries with other construction including conduit, piping, equipment, and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.

B. Coordinate size and location of concrete bases with actual equipment supplied. Cast anchorage devices into bases in accordance with drawings and Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Refer to Division 3 Concrete for concrete, reinforcement, and formwork requirements.

C. Coordinate equipment supports, roof penetrations, and installation of roof curbs. Coordinate routing and installation of exhaust systems and cooling water piping. Refer to Division 7 Thermal and Moisture Protection for roof accessory requirements.

1.7 EXTRA MATERIALS

A. Spare and extra parts shall be identified for all products, but not provided. Include spare parts information in Operation and Maintenance Manuals
Include spare parts information in Operation and Maintenance Manuals.
Supply one set of tools required for preventative maintenance of the engine generator system. Package tools in adequately sized metal toolbox.
Supply [two] [___] of each fuel, oil and air filter element.
Supply one quarts of matching paint for engine and generator

1.8 SPECIAL WARRANTY

A. Comply with Section 01 78 36 - Warranties and Bonds.

B. Provide five year manufacturer’s warranty.

PART 2   PRODUCTS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.

2.1 ENGINE GENERATOR SET

A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
1. Caterpillar.
2. Cummins Onan.
3. Kohler.
4. Or Approved Equal.  
B. ASME Compliance: Comply with ASME B15.1.

C. NFPA Compliance:

1. Comply with NFPA 37.

2. Comply with NFPA 70.

Retain following paragraph is generator is automatically started.
3. Comply with NFPA 110 requirements for Level [1] [2] emergency power supply system.

D. UL Compliance: Comply with UL 2200.
Design Tier 2 or 3 based on generator location and facility requirement.

E. Engine Exhaust Emissions: Comply with EPA Tier [2] [3] requirements and applicable state and local government requirements.

F. General: The engine generator set shall be comprised of a diesel prime mover and a generator mounted to a structural steel base with lifting and pulling eyes, furnished complete with ancillaries and ready to run.

Coordinate ratings below with drawings.

G. Ratings:

1. Voltage: [480Y/277 VAC, 3-phase, 4-wire] [4160 VAC, 3-phase, 3-wire].

Do not use the standby power rating.
2. Prime Power Rating (in kVA): As shown on plans.

3. Power Factor: As shown on plans.

Coordinate paragraph below with 2.03 A, GENERATOR, Number of Poles.

4. Speed: [1800 rpm] [1200 rpm].

H. Service Conditions

1. Ambient Temperature: 0°°C to 40°C

2. Altitude: 300 feet above sea level 
3. Seismic: Zone 3.  
I. Performance:
1. Steady-State Voltage Operational Bandwidth: 4 percent of rated output voltage from no load to full load.
2. Steady-State Voltage Modulation Frequency: Less than 1 Hz.
3. Transient Voltage Performance: Not more than 20 percent variation for 50 percent step-load increase or decrease. Voltage recovery to remain within the steady-state operating band within three seconds.
4. Steady-State Frequency Operational Bandwidth: 0.5 percent of rated frequency from no load to full load.
5. Steady-State Frequency Stability: When system is operating at any constant load within rated load, there are no random speed variations outside the steady-state operational band and no hunting or surging of speed.
6. Transient Frequency Performance: Less than 5 percent variation for a 50 percent step-load increase or decrease. Frequency recovers to remain within the steady-state operating band within five seconds.
7. Output Waveform: At no load, harmonic content measured line to line or line to neutral does not exceed 5 percent total and 3 percent for single harmonics. The telephone influence factor, determined according to NEMA MG 1, shall not exceed 50.
8. Sustained Short-Circuit Current: For a three-phase, bolted short circuit at 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.
9. Start Time: Comply with NFPA 110, Type 10, system requirements to start, come up to speed and voltage, and to connect to load within10 seconds.
2.2 ENGINE
A. Diesel, 1200 for units over 750 kW or 1800 RPM

B. Description:

1. Rated for prime power duty per applicable standards.

2. Water-cooled, inline or V-type, cast iron.

3. Four-stroke cycle. 
4. Pressure lubricated with filter and cooler.

5. Integral injection pumps.  
6. Compression ignition (Diesel) internal combustion.

C. Piston Speed: 2250 feet per minute maximum.
D. Fuel: No.2 fuel oil.

E. Engine Fuel System:

1. Main fuel pump: engine driven, adequate for starting and load conditions.
2. Pressure regulating valve: Maintains design pressure in fuel rail and returns excess to tank.

F. Lubrication System:
1. Filter and Strainer: Rated to remove 90 percent of particles 5 micrometers and smaller while passing full flow.

2. Thermostatic Control Valve: Control flow in system to maintain optimum oil temperature. Unit shall be capable of full flow and is designed to be fail-safe.

3. Crankcase Drain: Arranged for complete gravity drainage to an easily removable container with no disassembly and without use of pumps, siphons, special tools, or appliances.

G. Cooling System:
1. Closed loop, liquid cooled.
2. Integral engine-driven coolant pump.
3. Self-contained, thermostatic temperature control valve.
4. Engine Jacket Heater, sized to maintain 32°C.

H. Radiator: Non-ferrous metal, no aluminum. Sized to maintain safe engine temperature in ambient of 43°C.

Select integral radiator or remote radiator

1. Integral radiator:

a. Factory mounted on engine generator base.
b. Integral belt-driven engine fan.
2. Remote radiator:

a. Adequate size to contain expansion of total system from cold to 110% load condition.
b. Totally enclosed electric fan.

I. Exhaust System:
The engine exhaust shall conform to critical noise criteria for the application. Coordinate muffler, exhaust piping and supports with Division 23 Heating, Ventilating and Air Conditioning: These systems (Engine Intake and Exhaust Systems) and the engine cooling air system shall be carefully laid out to avoid "short circuiting" of airflows.
1. Critical type muffler/silencer.

2. Sound level at 25-foot distance: 56 dBA or less.

3. Stainless steel flex and expansion connections.

J. Combustion Air Intake System:
1. Filter factory-mounted on generator in an accessible location.

K. Mounting and Base:

1. Spring-type vibration isolators.

2. Structural steel skid-type base with rigging diagram.
3. Lifting lugs, pulling eyes and jacking pads.
4. Designed to withstand seismic zone 3 event.
L. Starting System:
1. Batteries shall be gel cell, no maintenance type.
2. Racks shall be FRP, seismic Zone 3.  
Change the following paragraph to match project. Engine/generators under 200kW may have 12VDC starting system.  

3. [24VDC][12VDC], negative ground battery,

4. 3 cranking cycles (75 seconds) per NFPA 110

5. Engine-driven alternator, 35 amp minimum. 

6. Equalizing battery charger, 10 amp minimum. Charger shall be matched to battery systems.

7. Heated battery compartment, maintained temperature above 10ºC at all time.  

2.3 GENERATOR
A. Instrument transformers and anti-condensation heater mounted within generator enclosure.
B. Description:

1. NEMA MG1.

2. Synchronous.
Coordinate number of poles with engine speed

3. Three phase, [four pole] [six pole].
C. Insulation Class:

1. 480 VAC Generator: Class F or Class H.
2. 4160 VAC: Class F Insulation. Provide two embedded RTD’s per phase.  

D. Temperature Rise: 105° C rise above 40°C ambient at prime power rating.

E. Construction:

1. Single bearing rotor direct coupled to engine by flexible disc.
2. Amortisseur winding, integral fan.
3. 2/3 pitch stator windings.
4. Open drip-proof enclosure.
F. Design Conditions:

1. 125% overspeed.
2. 110% overload.
G. Exciter/voltage regulator:
1. Rotating brushless exciter.

2. Permanent magnet generator excitation power source.
3. Solid state regulator with 3-phase sensing and volts-per-hertz compensation.
4. Capable of supplying 300% rated current into a fault for 10 seconds.
5. Voltage regulation of plus or minus 1% from no load to full load.

6. Adjustable voltage droop, voltage level and voltage gain.

2.4 GOVERNOR
A. Description:

1. Electronic governor, adjustable 0% (isochronous) to 10% speed droop.
2. Provision for parallel generator operation.

B. Performance:

1. Maintain engine speed within 0.5 percent, steady state.

2. Recover to steady state within 2 seconds following sudden load changes.

Engine Fuel Supply the Engineer shall determine the arrangements for fuel storage and supply for each individual installation. The following guidelines shall apply in general:
0-500kW: Units up to 500kW rating shall be provided with an integral base tank provided convenient arrangements for refueling under emergency conditions are available. No day tank is required.
Above 500kW: Units above 500kW rating shall be provided with a day tank and a remote fuel storage tank. The day tank shall be sized for a minimum of 2 hours operation at full load. It shall have an integral rupture basin with leak detector, automatic transfer pump, and level alarms.

2.5 DAY TANK

A. Description:

1. Integral rupture basin with leak detector.

2. Dual integral pumps and level control.

3. Fuel gage, level alarms.

B. Performance:

1. Sized for 2-hour full-load operation.
Protective and control equipment may be specified as part of switchgear. Coordinate with appropriate switchgear section.

2.6 GENERATOR PROTECTION

A. Generator rating 0-500 kVA (480 VAC): Molded-case, thermal-magnetic, 100% rated generator breaker with shunt trip, mounted on generator.
B. Generator rating over 500 kVA (480 VAC): Insulated-case, adjustable electronic trip, 100% rated generator breaker with shunt trip, mounted on generator or in generator switchgear.
C. All 4160 VAC Generators: Generator protective equipment shall be located in generator switchgear:

1. Non-drawout circuit breaker with disconnect switch, or drawout circuit breaker.

2. Microprocessor-based, multi-function protective relay with communications port compatible with F&I Power Monitoring and Data Gathering System. Relay functions shall include:
a. 50/51 Over-current.
b. 27/59 Under/Over Voltage.
c. 32 Reverse Power.
d. 40 Loss of Excitation.
e. 46 Current Balance.
f. 49 Stator over-temperature (RTD). (4160 VAC generators)

g. 81U/81O Under/Over Frequency.
h. Engine Over-temperature.
i. Engine Low Oil Pressure.
2.7 ENGINE GENERATOR CONTROL MODULE
A. Description:

1. Microprocessor based.
2. Communications interface for remote control and monitoring including metering.  Interface shall be compatible with the [Seattle-Tacoma Airport Data Gathering and Monitoring System] [ISG Power Monitoring and Data Gathering System].  

3. Interactive control panel for unit control, diagnostics and data inquiry.
4. Environmentally hardened enclosure.
B. Controls and displays:
1. “RUN/OFF/AUTO” switch (key operated).
2. “EMERGENCY STOP” pushbutton.
3. Generator Volts.
4. Generator Amps.
5. Generator Kilowatts.
6. Generator Frequency.
7. Generator kVARs.
8. Generator Power Factor.
9. Engine Oil Pressure, Temperature, RPM, Running Hours and DC (battery) voltage.
10. Fuel Level.
C. Standard alarms:
1. High Stator Temperature (for 4160 VAC generators with stator RTD's)
2. Low Oil Pressure.
3. High Coolant Temperature.
4. Low Fuel Level - Daytank.
D. Standard shutdowns:
1. Low-Low Oil Pressure.
2. High-High Coolant Temperature.
3. Overcrank.
4. Overspeed.
5. Emergency Shutdown.
2.8 SOURCE QUALITY CONTROL

A. Factory tests:

1. 45 minute run at 1/4, 2/4, 3/4 and full load.

2. Transient and steady-state governing.

3. Single-step load pickup.

4. Functional test of safety and protective shutdowns.

B. Observation: Provide at least fourteen days advance notice of inspections and tests to allow observation by the Port.

C. Report test results within ten days of completion of tests.

PART 3   EXECUTION

3.1 EXAMINATION

A. Examine areas, equipment foundations, and conditions, with Installer present, for compliance with requirements for installation and other conditions affecting packaged engine generator performance.

1. Verify that adequate space is available at the proposed unit location for the generator set plus clearances required by the NEC and the manufacturer. Provide sufficient access to the unit location to allow removal and replacement of a complete unit.
2. Verify that the location and arrangements for re-fueling the generator are easily accessible by a tanker truck under outage conditions, including the potential disruption of a seismic event.
3. Verify that all piping systems for fuel, coolant and exhaust as well as electrical conduit runs are located and installed to the same seismic standard as the generator.
4. Proceed with installation only after unsatisfactory conditions have been corrected.

B. Examine roughing-in of cooling-system piping systems, exhaust piping systems and electrical connections. Verify actual locations of connections before packaged engine generator installation.

3.2 SERVICE INTERRUPTION

A. Provide Engineer one week notice of all interruption to existing electrical service. Obtain Engineer’s written permission prior to interruption of existing electrical service.
3.3 CONCRETE BASES

A. Install concrete bases of dimensions indicated for packaged engine generators. Refer to Section 03 30 00 - Cast-in-Place Concrete and Section 26 05 48 - Seismic Controls for Electrical and Communication Work.
3.4 INSTALLATION

A. Comply with engine generator manufacturers’ written installation and alignment instructions, and with NFPA 110.

B. Set packaged engine generator set on concrete bases.

1. Support generator-set mounting feet on rectangular metal blocks and shims or on metal wedges having small taper, at points near foundation bolts to provide 3/4- to 1-1/2-inch gap between pump base and foundation for grouting.

2. Adjust metal supports or wedges until generator is level.

C. Install packaged engine generator to provide access for periodic maintenance, including removal of drivers and accessories.

D. Install cooling-system piping, accessories, hangers and supports, and anchors for complete installation.

E. Extend drain piping from heat exchangers to point of disposition.

F. Install exhaust-system piping for diesel engines. Extend to point of termination outside structure. Size piping according to manufacturer's written instructions.

G. Install condensate drain piping for diesel-engine exhaust system. Extend drain piping from low points of exhaust system and from muffler to condensate traps and to point of disposition.

H. Install flow meters and sensors where indicated. Install flow-measuring system components and make connections according to manufacturer’s written instructions.

I. Electrical Wiring: Install electrical devices furnished by equipment manufacturers but not specified to be factory mounted.

1. Verify that electrical wiring is installed according to manufacturers’ submittal and installation requirements in Division 26 Electrical Sections. Proceed with equipment startup only after wiring installation is satisfactory.

J. Install control panel, [transfer switch,] battery rack, battery charger, exhaust silencer, day tank, and remote radiator in accordance with manufacturer’s instructions, drawings and Section 26 05 48 - Seismic Controls for Electrical and Communication Work. Verify batteries are securely mounted to battery rack.

K. Provide grounding and bonding for separately derived system in accordance with the drawings, Article 250 of the National Electrical Code.

3.5 CONNECTIONS

A. Piping installation requirements are specified in Division 23 Heating, Ventilating and Air Conditioning Sections. Drawings indicate general arrangement of piping and specialties. The following are specific connection requirements:

1. Install piping adjacent to packaged engine generator to allow service and maintenance.

2. Connect water supply to cooling system.

3. Connect cooling-system water supply and drain piping to diesel-engine heat exchangers. Install flexible connectors at connections to engine generator and remote radiator.

4. Connect exhaust-system piping to diesel engines.

B. Electrical wiring and connections are specified in Division 26 Electrical Sections.

C. Ground equipment.

D. Tighten electrical connectors and terminals according to manufacturer’s published torque-tightening values. If manufacturer’s torque values are not indicated, use those specified in UL 486A and UL 486B.

1. Mark lugs after torquing with red paint such that paint will be visibly disturbed if lugs are disturbed.

3.6 IDENTIFICATION

A. Identify system components according to Section 26 05 53 - Electrical Identification.
B. Label generator with equipment designation, kW rating and voltage.

C. Label ancillary equipment with equipment designation, power source and circuit numbers, and power source location.

D. Label voltage rating of batteries on battery rack.

E. Apply instrument labels on all field-mounted instruments, transmitters, pressure gauges and control valves.

F. Equipment used in emergency systems shall be labeled “Suitable for use on emergency systems” per NEC 700-3.

If specific operational procedures are required in emergency situations, specify below. Include a detail on Drawings of information and instructions. Delete below if not required.

G. Instructional signs: Install approved legend where instructions or explanations are required for system or equipment operation.

3.7 FIELD QUALITY CONTROL

A. Manufacturer’s Field Service: Engage a factory-authorized service representative to inspect field-assembled components and equipment installation, including piping and electrical connections, and to assist in testing. Report results in writing.

Include the following paragraph and sub-paragraph only if it is determined that an independent testing agency is required to perform tests.

1. Testing: Engage a qualified independent testing agency to perform field quality-control testing.

a. Electrical Contractor shall accompany the independent testing firm field service technician and assist as required during field tests.

B. Tests: Include the following:

1. Prototype Tests: A prototype of the generator unit shall have passed the tests defined in NFPA 110 and IEEE 115.

2. Factory Tests:
a. The generator unit shall pass the 45-minutes run test at ach load level of ¼, ½, ¾, and full loading.
b. Operational test of safety and protective shutdown systems of each protective device.
3. Onsite field tests recommended by manufacturer.

4. InterNational Electrical Testing Association Tests: Perform each visual and mechanical inspection and electrical and mechanical test stated in NETA ATS for engine generator sets, except omit vibration baseline test. Certify compliance with test parameters for tests performed.

5. NFPA 110 Tests: Perform tests required by NFPA 110 Section 5-13 (and as stipulated in the NETA ATS) except as follows:

a. Omit requirement for witness of tests by Authority Having Jurisdiction, unless required by the Port.

b. Full load test shall be 8-hour continuous duration. Record key data every 15 minutes during the test.  

c. Perform a single-step full-load pickup test.  Record transient parameters during the test.

d. Perform a thorough test and checkout of the battery and battery charging system.  
e. Arrangements for simulating primary power loss shall be coordinated with the Port.

6. 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.

7. Battery-Charger Tests: Verify specified rates of charge for both equalizing and float-charging conditions.

8. 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.

Delete subparagraph below for short, unrestricted exhaust systems.

9. Exhaust-System Back-Pressure Test: Use a manometer with a scale exceeding 40 inches. Connect to exhaust line close to engine exhaust manifold. Verify that back-pressure at full-rated load is within manufacturer’s written allowable limits for the engine.

10. Voltage and Frequency Transient Stability Tests: Use recording oscilloscope to measure voltage and frequency transients for 50 and 100 percent step-load increases and decreases, and verify that performance is as specified.

11. Harmonic-Content Tests: Measure harmonic content of output voltage at under 25 percent and at 100 percent of rated linear load. Verify that harmonic content is within specified limits.

C. Coordinate tests with tests for transfer switches where applicable and run them concurrently.

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

E. Report results of tests and inspections in writing. Record adjustable relay settings and measured insulation resistances, time delays, and other values and observations. Attach a label or tag to each tested component indicating satisfactory completion of tests.

F. Test instruments shall have been calibrated within the last 12 months, traceable to standards of the National Institute for Standards and Technology, and adequate for making positive observation of test results. Make calibration records available for examination on request.

3.8 COMMISIONING

A. Battery Equalization: Equalize charging of battery cells according to manufacturer’s written instructions. Record individual cell voltages.

B. Adjust generator output voltage and engine speed to meet specified ratings.

C. Clean engine and generator surfaces. Replace oil and fuel filters.

3.9 DEMONSTRATION AND TRAINING

A. Engage a factory-authorized service representative to train Port’s maintenance personnel to adjust, operate, and maintain packaged engine generators as specified below:

1. Train Port’s maintenance personnel on procedures and schedules for starting and stopping, troubleshooting, servicing, and maintaining equipment.

2. Minimum Scheduled Instruction Period: Eight hours.

3.10 OPERATION AND MAINTENANCE MANUALS

A. Comply with Section 01 78 23.13 - Operations and Maintenance Data and Part 1 of this specification.

PART 4   MEASUREMENT AND PAYMENT

4.1 GENERAL

A. No separate measurement or payment will be made for the Work required by this section. The cost for this portion of the Work will be considered incidental to, and included in the payments made for the applicable bid items in the [Schedule of Unit Prices] [Lump Sum price bid for the Project].

End of Section
Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
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