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SECTION 26 32 13 – packaged engine generator systems
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.

1.02 SUMMARY

A. Furnish and install packaged engine generator systems, including:

1. Packaged engine generator set.

2. Battery and charger.

3. Connection of cooling system to cooling tower.

4. Exhaust silencer and fittings.

5. Fuel lines, fittings, day tank and fuel pumps.
B. System Description:

1. Provide engine generator system to provide source of continuous standby power.

2. System Capacity:  As scheduled on Drawings at elevation of up to 1,000 feet above sea level and ambient temperature between -40 degrees F and 120 degrees F continuous rating.

3. Generator set and components must fit in available space indicated with proper clearance and operate with the free air space indicated.

1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:

1. NFPA 101 – Life Safety Code.
2. NEMA 250 - Enclosures for Electrical Equipment (1,000 Volts Maximum).

3. NFPA 99 - Health Care Facilities.

4. NFPA 110 – Standard for Emergency and Standby Power Systems.

5. Code of Federal Regulations Title 40.

6. JACOH

7. Missouri Department of Health.
1.04 Quality Assurance

1. Manufacturer Qualifications:  Company specializing in packaged engine generator system and with staff engineers’ factory trained by manufacturer of synchronizing switchgear.

2. Supplier Qualifications:  Authorized distributor of engine generator manufacturer with staffed service facilities within 50 miles of the Project Site.

1.05 SUBMITTALS

A. Product Data:

1. Furnish product data showing dimensions, weights, ratings, interconnection points and internal wiring diagrams for engine, generator, control panel, battery, battery rack, battery charger, exhaust silencer, vibration isolators, day tank and remote annunciator.  
2. Submit computer analysis using loads specific for this Project for generator loading, motor starting, critical speed and vibratory stress.

B. Record Documents:

1. Furnish Shop Drawings showing plan and elevation views with overall and interconnection point dimensions, fuel consumption rate curves at various loads, ventilation and combustion air requirements, and electrical diagrams including schematic and interconnection diagrams.  Show actual room layout and verify combustion air requirements.

2. Furnish manufacturer's installation instructions. Furnish an outline in front of the submittal indicating a complete list of Work required in the field by the Contractor.

C. Operation and Maintenance Data:

1. Provide operation and maintenance manual.  Furnish instructions for normal operation and emergency operation. Provide actual part numbers and serial numbers of equipment that was shipped to the job, along with recommended spare parts lists.
1.06 WARRANTY

A. Submit prospective contract for service and maintenance of packaged engine generator system for one year from date of Substantial Completion.  Include a minimum of two (2) visits at six-month intervals exclusive of warranty work.

B. Do not include cost of maintenance service in bid. Maintenance agreement will be in a separate contract.

C. Warranty work must be acted upon within five (5) working days from the time warranty items are submitted or submit in writing a reason for not performing warranty work to the Owner.
PART 2 -  PRODUCTS

2.01 GENERAL

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

2.02 manufacturers
A. Caterpillar.
B. Kohler.
C. MTU.
D. Detroit Diesel.
E. Generac.
2.03 ENGINE

A. Type:  Liquid-cooled, four stroke, turbo-charged internal combustion engine with pressure lubrication system.  Converted automotive engine will not be acceptable.

B. Rating:  Sufficient to operate continuously as standby power source at rated load at specified elevations and ambient limits with all accessories attached.

C. Fuel System:  Appropriate for use of No. 2 diesel fuel.

D. Engine Speed:  Not more than 1,800 rpm.

E. Engine Exhaust:  To comply with the emission standards for non-road engines.
F. Governor:  
1. Isochronous type to maintain engine speed within 0.5 percent, steady state, no load to full load, with maximum speed change of plus or minus 2 percent and recovery to steady state within two seconds following sudden load changes of up to 50 percent maximum.  
2. Equip governor with means for manual and remote operation and adjustment. Maintain frequency regulation within 0.25 percent for any steady-state condition.

G. Safety Devices:
1. Engine shutdown on high water temperature, low oil pressure, overspeed, and engine overcrank.  Limits as selected by manufacturer.

2. Individual indicating lights for each function.

H. Engine Starting:
1. DC starting system with positive engagement.

2. Provide dual starting motors, each capable of starting the engine should the other fail.  
3. Include remote starting control circuit, with MANUAL-OFF-AUTO selector switch on engine-generator control panel.  
4. Provide a remote start/stop station and status indicator where shown on Drawings.

I. Engine Jacket Heater:  Thermal circulation type water heater with integral thermostatic control, sized to maintain engine jacket water at 90 degrees F and suitable for operation on 120 volts AC, manually adjustable.

J. Engine Mounted Radiator:  Air cooled radiator with blower type fan sized to maintain safe engine temperature in 120 degrees F ambient air with 50 percent ethylene glycol solution.

K. Engine Accessories:
1. Fuel filter, lube oil filter, intake air filter, fuel transfer pump, fuel priming pump, water pump.

2. Locate fuel filters in one accessible location ahead of injection pumps.  Do not use screens or filters requiring cleaning or replacement in injection pump or injection valve assembly.

L. Mounting:  Provide unit with suitable spring-type vibration isolators and mount on structural steel base.

2.04 GENERATOR

A. Generator:  three phase, four pole, 2/3 pitch only, reconnectable synchronous generator with permanent magnet exciter and solid-state, transient-suppressed, full wave rectifier.

B. Rating:  Deliver kW and voltage ratings as shown on Drawings for continuous standby power at 1,800 rpm and 80 percent power factor. Subtransient reactance shall be 15 percent or less.

C. Insulation:  Class H.

D. Temperature Rise:  80 degrees C continuous over a 40 degrees C ambient.

E. Enclosure:  Open-drip proof, fully enclosed frame.

F. Voltage Regulation:

1. Include generator-mounted solid state three phase sensing exciter-regulator to match engine and generator characteristics, with voltage regulation plus or minus 2 percent from no load to full load at 0.8 power factor.  Include manual controls to adjust voltage plus or minus 5 percent of rated voltage.  Provide short circuit current support at 300 percent of rated current for up to ten seconds.  Provide time-delayed overexcitation, overvoltage, and underfrequency protection in the exciter-regulator system.

2. Maximum instantaneous voltage dip of 12 percent on application of a load up to 100 percent of rated load. Recover to stable voltage within four seconds.  Maximum voltage rise of 5 percent on 50 percent load decrease over a period of two seconds.

3. Provide capability of sustaining at least 300 percent of rated current for at least ten seconds under any possible phase-to- phase or phase-to-phase neutral short circuit condition.

2.05 ACCESSORIES

A. Weather-Protective Housing:  Reinforced steel housing allowing access to control panels and service points, with lockable gasketed doors (one (1) set of double doors at the circuit breaker panel and three (3) single access doors).  Include fixed louvers, not less than 14 gage sheetmetal for housing walls, battery racks and silencer.  Caulk all enclosure panel joints. Housing shall provide a sound level of 70 dBa measured at seven (7) meters from the enclosure.  Housing shall also include:

1. Galvanized, wire mesh birdscreen on the inside of the air intake louvers.

2. Upflow radiator discharge only.

3. Aluminum ladder, meeting OSHA standards, on the exterior of the enclosure to gain access to the enclosure roof.

4. Finish paint the housing as directed by the Owner.

5. Provide access door on the side of the enclosure to gain access to the load bank breakers.

6. Provide interior lighting.

7. 480:120/208V transformer wired to a 120/208V panel to serve all required generator loads, block heaters, battery chargers, lighting, etc.  Transformer and panel may be provided separately if approved by the Owner.
B. Batteries:  Two (2) sets of heavy‑duty, 8D, diesel starting storage batteries, 200 ampere-hours minimum capacity.  Match battery voltage to starting system.  Include necessary cables and clamps and racks.  Mark and group batteries to provide full rated engine starting power at four-hour discharge rates.  Wire each set to its respective starter motor. Provide terminal caps.
C. Battery Trays:  Fully enclosed, fiberglass tray treated for electrolyte resistance, constructed to contain spillage of electrolyte.

D. Battery Charger:  Two (2) required.  Current limiting type designed to float at 2.17 volts per cell, and equalize at 2.33 volts per cell. Include overload protection, full wave rectifier, DC voltmeter and ammeter and 120 volt AC fused input.  Provide surface-mounted enclosure to meet NEMA 250, Type 1, requirements.  Charging rate shall be a minimum of eight (8) amperes with capacity to recharge its respective battery set within six hours.  Provide battery charger alarm relay wired to the control panel to indicate charger failure.

E. Engine-Generator Control Panel:  Type 1 generator-mounted control panel enclosure with engine and generator controls and indicators.  Include provision to padlock and the following equipment and features:

1. Frequency Meter:  45-65 Hz range, analog dial.

2. AC Output Voltmeter: Digital, 2 percent accuracy, with phase selector switch.

3. AC Output Ammeter: Digital, 2 percent accuracy, with phase selector switch.

4. Output voltage adjustment.

5. Push-to-test indicator lamps, one (1) each for low oil pressure, high coolant temperature, overspeed, overcrank, and battery charger failures.

6. Engine start/stop selector switch.

7. Engine running time meter.

8. Oil pressure gauge.

9. Water temperature gauge.

10. Auxiliary Relay:  3PDT, operates when engine runs, with contact terminals pre-wired SPDT contact to customer terminal strip.
11. Additional Auxiliary Relay with contact terminals pre-wired SPDT contact to customer terminal strip to activate when engine runs. These contacts shall be reserved for remote monitoring by the building automation system (BAS). BAS Provider shall connect these contacts to the BAS and alarm when generator runs.  
12. Low fuel level alarm.

13. High fuel level alarm.

14. Battery charger failure alarm.

15. Generator ground fault light.

16. Provide with SNMP card allowing full alarm and monitoring functions integrated through the SNMP card (located in the control panel) to the Owner’s monitoring system.

F. Supply engine protective devices as follows:

1. Alarm relays for high coolant temperature and low oil pressure.

2. Engine overspeed and overcrank shutdown relays.

G. Remote Engine Annunciator Panel (Surface Mount):
1. Battery charger failure lights.

2. High coolant temperature light.

3. Low oil pressure light.

4. Overcrank light.

5. Low fuel light.

6. Fuel tank leak detection light.

7. Overspeed light.

8. Audible alarm, silence and acknowledge push buttons.

9. Generator run light.

10. Generator ground fault.

H. Silencer:  Provide Nelson 300 series side inlet exhaust muffler as recommended by  the manufacturer.  Provide exhaust elbow with raincap.  Provide flexible pipe connection(s) between engine and muffler and provide exhaust roof dress cap(s).

I. Generator Main Disconnect:  100 percent rated circuit breakers and assembly to match Drawings and voltage of generator set with shunt trip, grounded neutral, Wilmar ground fault relay for indication, 1A/1B auxiliary contacts all in a Type 1 enclosure.

J. Automatic Oiler System.

K. Load Bank:

1. Furnish continuous rated, 1.0 p.f. load bank(s) for diesel engine-generator system testing.  Load bank shall be a completely self-contained unit and shall include all resistive load elements, load control devices, and protective devices.  Unit shall be constructed of structural steel channel and angle iron with steel panels, shall be mounted on the discharge side of the diesel engine-generator radiator. Load bank may be provided separately if approved by the Owner. Load bank shall be provided sized to bring generator to proper operating temperature (minimum 30 percent of generator rated kW).

2. The load bank shall contain resistive load units in incremental sizes to allow for step loading.  Rating shall be 480 volt, 3 phase, 3 wire.

3. Load bank shall be operated and monitored by a control panel, and shall include the followings items:

a. AC voltmeter with ±2 percent full scale accuracy and potential transformer.

b. AC ammeter with ±2 percent full scale accuracy and three current transformers.

c. Ammeter 3 phase selector switch.

d. Voltmeter 3 phase selector switch.

e. Kilowatt meter.

f. Resistive load step control switches with indicating light for each load step of each load bank.

g. Load bank status indicator (i.e., common failure indication per load).

4. The load bank shall be fed from a second generator output circuit breaker.

5. All controls shall be fed from separate 120 volt, 20 amp branch circuits from the accessory panelboard.  All controls shall be housed in an integral enclosure attached to the side of the load bank.  Controls shall be fail-safe, such that the loss of control power, loss of adequate air flow, or overtemperature will automatically de-energize the load bank.

6. Provide branch circuit fuse protection (current-limiting fuses) to protect each load circuit.

7. All conductors and terminals shall be copper with tin or silver plating at bus joints.  All lugs shall be copper bodied, two bolt hole concentric compression, long barrel type.

8. The furnished load bank shall be utilized for both factory and Site acceptance testing.

2.06 FUEL SYSTEM

A. Day Tank:  
1. For each generator set, provide a subbase double-wall, secondary containment type unit with interstitial leak detection sized at not less than eight (8) hours of operation. 
2. The tank and all accessories shall be suitable for indoor or outdoor use.   
3. The subbase day tank skid shall not be less than 12 inches in height.  Day tank design and size shall assure fuel cooling.  
4. Day tank shall comply with UL 142 Listing requirements, and bear said listing label.  All construction including normal venting and emergency venting complying with UL Listing shall be provided.  The tank construction shall be rated to bear the full generator set weight.
5. Tank shall be constructed with a baffle between the fuel supply to the engine connection point and the fuel return to the engine connection point.  The baffle shall provide the separation for the full cross section area of wettable contents.  In addition, the separation distance between the fuel supply to the engine connection point and the fuel return to the engine connection point shall not be less than 12 inches.  
6. Provide level controls furnishing contacts as follows:  
a. One Form C for energizing a battery operated actuated ball valve “on” when pump level controls signal pump “on” and “off” when pump “off”.

b. One Form A set of contacts for remote fuel supply pump starting, and one set of Form A contacts for remote fuel supply pump shutdown.  
7. The actuated ball valve shall be in the fuel supply line from the main tank to the day tank with three manual ball valves on the unit for bypassing and isolating the actuated ball valve at the generator set.  
8. Provide flexible fuel line connections isolating vibration transmittal to all off-skid fuel piping, flush-mount fuel level gauge, fuel strainer on fuel supply to day tank, check valve on fuel supply to day tank, high fuel level alarm Form A contact, normal vent connection 1.25 inch, and local fuel low level indicating light.  
9. All fuel piping for fuel supply to each subbase day tank, and fuel overflow return from each subbase day tank to the remote main tank shall connect within the generator set’s fuel piping block-out area. Leak detection shall be provided.
10. A reverse pumping system (2 GPM, 120 volt, 1-phase, 1/3 horsepower, driven by AC power supply derived from the generator output) furnishes overflow return of fuel to the main tank on a critical high level in the subbase day tank.  Electrical contacts for starting and stopping the reverse pumping system shall be with the subbase day tank unit.  
11. Provide all accessories for a complete subbase day tank installation package including:  
a. Electrical stub-up area, top mount isolator mounting pads for spring vibration isolator mounting.

b. Emergency/maintenance raised manual fill cap; 2-inch NPT with 8-inch long riser.

c. Side-mounted leak detection switch and 4-inch emergency pressure relief vent on the inner tank and on the outer tank interstitial space.  Conform to NFPA 30.  

B. The fuel tank must be equipped with a manual fuel level gauge capable of being seen by the operator to determine the fuel level in the day tank.
2.07 remote generator annunciator in fire command center
A. The Fire Command Room shall include remote generator annunciator panels for each generator providing power to the building. Points that shall be monitored and indicated include the following:

1. High, Low, and Normal Battery Voltage

2. Generator Running

3. Normal Utility Power

4. EPS Supplying Load

5. Low Oil Pressure, and Low Engine Temporary

6. Pre-High Coolant Temporary  

7. Overspeed, and Overcrank

8. Not In Auto

9. Battery Charger Malfunction

10. Low Fuel, and Low Coolant Level

11. All Automatic Transfer Switch Status.  This is critical when emergency power is supplied from another location.

PART 3 -  EXECUTION

3.01 PREPARATION

A. Verify that surfaces are ready to receive Work and field dimensions are as shown on Drawings.

B. Verify that required utilities are available in proper location and ready for use.

C. Beginning of installation means installer accepts existing conditions.

3.02 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction.
B. All installation shall be in accordance with manufacturer’s published recommendations.
C. Provide 4-inch concrete housekeeping pad.

D. Install remote annunciator in building security command center as indicated.  Provide all interconnecting wiring.

E. Coordinate all Work necessary for a complete working standby generating system, including fuel lines, fuel tanks, and piping.
F. Clean engine and generator surfaces.  Replace oil and fuel filters.

3.03 TESTING
A. Provide services of authorized manufacturer's technician to start, test, and adjust system for proper operations.

B. Provide services of factory trained and authorized technician to give Owner an eight-hour class in proper operation and maintenance of UN 175.

C. Site Acceptance Test:
1. Prior to performing any on-site testing of the generator or associated system, the generator vendor must demonstrate to the Owner that all generator shut-downs and alarms are working.  This includes all remote annunciators included with the emergency generator system.  The system must be operational and working before proceeding.  Any item that fails must be repaired before proceeding with the testing.

2. The complete standby generator set shall be tested under the supervision of capable service engineers provided by the diesel engine-generator manufacturer.  (Submit a detailed chronological test plan with the Shop Drawings.)  Prior to any testing, verify that the set is complete and ready for testing and that all instrumentation required is connected and ready for Start-up and test.  Tests shall be witnessed by the Owner’s representatives.  Provide necessary lube oil, fuel oil, and testing equipment to obtain full load conditions, including any required additional resistive load banks, for the system test.

3.   The on-Site test program shall cover the following as a minimum:

a. Verify that all components are correctly installed and interconnected.  Exercise each circuit breaker, and each automatic transfer switch, including its draw out mechanisms.

b. Individually test each engine protective device and verify the accuracy of instrumentation set points.  Provide coordination study for each overcurrent and ground fault device and calibrate same at the Project Site by means of primary injection testing before any tests are performed.  Coordination study shall be submitted with Shop Drawings.

c. The diesel generator set shall operate under full load conditions for a minimum of four (4) hours.  The generator set shall maintain rated voltage and rated frequency per Specifications for the duration of the full load test.  Voltage, amperage and frequency measurements, as well as engine gauge and monitor points, shall be recorded at 15 minute intervals.  All doors of the weatherproof housing shall remain closed during testing.

d. Operate the diesel engine-generator from 0 to 100 percent load, starting at no-load and increasing in increments of 25 percent.  Hold at each incremental load for 30 and 60 minutes at 75% and check at each load point for stable operation, fuel consumption, engine performance, and generator performance.  The generator shall be capable of returning to its rated voltage and frequency per Specifications when incremental loads are added.

e. Verify acoustical performance, if the enclosure is so rated, with the diesel engine-generators operating at full load.

4. Provide all labor and materials required for on-Site testing with 100 percent load at unity power factor, including but not limited to, the following:

a. The required resistive portable temporary dummy load banks to achieve 100 percent of generator rated output conditions.

b. Temporary connections from generator output breaker fuse to dummy load, including grounding conductor.

c. Overcurrent and short-circuit protection devices, contactors, relays, etc., for temporary cables, as required.

d. All instrumentation and connections required to measure and record test data.  Provide accurate voltage, current, frequency, and kW meters to accomplish this.  For each transient or load change, provide oscillograph trace recordings of voltage frequency and current, showing the entire restabilization period for each.  Record and log all test data and submit to Owner in a comprehensive test report.

e. Disconnection and removal of all temporary power and control wiring and equipment.

f. Seven (7) sets of certified test reports, submitted within fourteen (14) calendar days.

g. Provide all fuel required for the test. After the test and prior to final acceptance the Contractor shall fill the fuel tanks to full level.

5. A final system test (pull-the-plug) to demonstrate the system as a whole, including safeties, etc., shall be conducted to the satisfaction of the Owner/Engineer.  This test shall not be conducted as an extension of the Site acceptance test, but rather as a separate test after Substantial Completion and acceptance of all other Work associated with this Project.  Submit a detailed chronological test plan with the Shop Drawings.

6. Any item documented as being failed or not working will be submitted to the vendor for repair. The vendor has five (5) working days to either fix the item or respond in writing why the item is not being repaired. If the item is not repaired or no response in received in five (5) working days, the Owner will make repairs and deduct the cost of repairs from the final payment of the generator.
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