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SECTION 16621 ‑ DIESEL GENERATOR SET

PART 1 ‑ GENERAL

1.01 RELATED DOCUMENTS:

A.
Drawings and general provisions of Contract, including General and Supplementary Conditions and Division 1 Specification sections, apply to work of this Section.

B.
Division 16 Basic Electrical Materials and Methods sections apply to work specified in this Section.

1.02 SUMMARY:

A.
Extent of diesel generator set work is indicated by drawings and schedules, and is hereby defined to include, but not by way of limitation, diesel engine, electrical generator, engine starting system including batteries, instrument control panel, weather‑protective housing, transfer switches, annunciator panel, exhaust silencer, wall thimble, and accessories.

B.
The unit shall be arranged for automatic start‑stop control from both of the automatic transfer switches.  The engine and generator shall be direct connected.

C.
Generator tests:  The engine generator set shall be tested at the plant of the engine‑generator manufacturer for a period of four hours.  An engine test report shall be submitted prior to shipment to the job site.

D.
Concrete and grout for engine‑driven generator pads, foundations, frames and bedplates are specified in Division 3 "Concrete" sections.

E.
Piping from the generator to the fuel tank, associated accessories required for installation of diesel engine‑driven generator units are specified in Division 15 section pertaining to fuel oil systems, including piping.

F.
Refer to other Division 16 sections for wires/cables, electrical boxes and fittings, and wiring devices which are required in conjunction with diesel engine‑generator work; not work of this Section.

1.03 SUBMITTALS:

A.
Product Data:  Submit manufacturer's data on diesel engine‑driven generator sets and components.  Unit and components shall be covered by manufacturer's standard warranty and guarantee, which shall remain in effect for at least one year after acceptance of the unit by Engineer.  State in writing the date of beginning of guarantee for approval.

B.
Shop Drawings:  Submit layout drawings of diesel engine‑driven generator unit and accessories including, but not limited to, automatic transfer switches, remote start‑stop stations, and instrumentation.

C.
Wiring Diagrams:  Submit wiring diagrams for diesel engine‑driven generator units.  Differentiate between portions of wiring that are manufacturer‑installed and portions that are field‑installed.

D.
Certifications:  Provide diesel engine‑driven generator sets certified test record of the following final production testing:

1.
Single‑step load pickup. 

2.
Transient and steady‑state governing. 

3.
Safety shutdown device testing. 

4.
Voltage regulation. 

5.
Rated power. 

6.
Maximum power.

E.
Provide certified test record prior to engine‑driven generator set being shipped from factory to project location.

1.04 QUALITY ASSURANCE:

A.
Manufacturer's Qualifications:  Firms regularly engaged in manufacture of diesel engine‑driven generator units and ancillary equipment, of types, ratings and characteristics required, whose products have been in satisfactory use in similar service for not less than five years.  The system shall be installed by a duly authorized distributor of the equipment manufacturer.  The distributor shall have maintenance service available within 75 miles distance of the project and shall stock the manufacturer's standard parts.

B.
Codes and Standards:

1.
Electrical Code Compliance:  Comply with applicable local code requirements of the authority having jurisdiction and NEC Articles 517, 700, 701, and 702 pertaining to construction and installation of emergency and standby systems.

2.
NFPA Compliance:  Comply with applicable requirements of NFPA 101, "Code for Safety to Life from Fire in Buildings and Structures."

3.
UL Compliance:  Comply with applicable requirements of UL 1008, "Automatic Transfer Switches," and UL 486A, "Wire Connectors and Soldering Lugs for Use with Copper Conductors."

4.
ANSI/NEMA Compliance:  Comply with applicable requirements of ANSI/NEMA MG 1, "Motors and Generators," and MG 2, "Safety and Use of Electric Motors and Generators."

1.05 DELIVERY, STORAGE AND HANDLING:

A.
Deliver diesel engine‑driven generator properly packaged and mounted on pallets, or skids to facilitate handling of heavy items. Utilize factory‑fabricated type containers or wrappings for engine‑generator and components which protect equipment from damage.

B.
Store diesel engine‑driven generator equipment in original packaging and protect from weather and construction traffic.  Wherever possible, store indoors; where necessary to store outdoors, store above grade and enclose with watertight wrapping.

C.
Handle diesel engine‑driven generator equipment carefully to prevent physical damage to equipment and components.  Do not install damaged equipment; remove from site and replace damaged equipment with new.

PART 2 ‑ PRODUCTS

2.01 MANUFACTURERS:

A.
Available Manufacturers:  Subject to compliance with requirements, manufacturers offering diesel generator sets which may be incorporated in the work include, but are not limited to, the following:

B.
Manufacturers:  Subject to compliance with requirements, provide diesel generator sets of one of the following (for each rating of generator set):

1.
Caterpillar Tractor Co. 

2.
Cummins Engine Co. 

3.
Detroit Diesel Allison Div.; GM Corp. 

4.
Kohler Co. 

5.
Onan Corp.; Div. of McGraw‑Edison Co.

2.02 DIESEL ENGINE ‑ GENERATOR ASSEMBLY:

A.
Engine shall be diesel, 4 cycle, 1800 RPM , compression ignition liquid cooled type.  Horsepower rating shall be sufficient to operate generator at rated standby KW continuously.  Engine ratings shall be for operation in a 110 degree F. ambient.  Engine shall operate smoothly at all loads and shall be capable of acceleration to rated speed and full load within 8 seconds from a cold start.

B.
Engine, radiator, and generator shall be mounted on a common rigid base equipped with vibration isolators, Vibration Elimination Co. type "EQ" or equal.

C.
The engine shall operate on No. 2 fuel oil and shall have electric starting system.  All accessories needed for operation shall be furnished, including batteries, suitable battery rack and battery cables, battery charger, hot air duct adapter, day tank, jacket water heater.

D.
Governor shall be electronic hydraulic type and shall be Woodward 2301 speed control and EG‑3P actuator or equivalent.  Governor shall provide isochronous speed control.

2.03 GENERATOR:

A.
Generator shall be brushless with revolving field and brushless rotating rectifier exciter.  Voltage regulator shall be completely solid state, temperature compensated and shall provide regulation within plus or minus 2 percent of rated voltage from no load to full load.  A rheostat shall provide plus or minus 5 percent voltage adjustment.  The continuous standby rated output shall be as indicated.  Temperature rise shall not exceed NEMA standard for class of insulation at continuous rated output.  Generator shall be two bearing type rated for 208/120 volts, three phase, four wire, wye connected, 60 hertz.  Generator shall be provided with a waterproof enclosure.

2.04 CONTROL PANEL:

A.
Control panel shall comply with NFPA 110 table 3-5.5.5(d) Level 1 "Safety Indications an Shutdown" and have the following instruments and devices:

1.
Cycle cranking timer for five 10 second cranking cycles with indicating light for overcrank.

2.
High water temperature cut off with indicating light. 

3.
Low oil pressure cut off with indicating light. 

4.
Engine overspeed cut off with indicating light. 

5.
Reset switch for safety shutdown and overcrank. 

6.
Control switch, Manual‑Off‑Automatic. 

7.
Voltmeter with phase selector switch, 1% accuracy. 

8.
Ammeter with phase selector switch, 1% accuracy. 

9.
Frequency meter, direct reading type, 1% accuracy. 

10.
Running time meter. 

11.
Generator voltage regulator and voltage control rheostat. 

12.
Engine cool down timer.  (Shut down time delay.)

13.
Two auxiliary contacts (Closed when engine is running). 

14.
One auxiliary contact (Closed on engine safety shutdown). 

15.
Engine governor control switch or mechanical vernier adjustment. 

16.
Governor control with potentiometer on front cover for speed adjustment of plus or minus 2 hertz.

17.
Battery charger with ammeter and charge rate adjusting rheostat.

18.
Main line circuit breaker.

2.05 BATTERIES AND CHARGER:

A.
Batteries shall be lead‑acid type and shall be provided with necessary equipment, including fiberglass pan for mounting adjacent to engine.

B.
Battery charger shall be mounted in weatherproof generator enclosure and shall be dual rate, float type charger with solid‑state regulator which will automatically recharge battery at high rate after starting cycle, and automatically reduce charge rate until only sufficient to overcome battery self‑discharge and maintain battery at full rated voltage continuously.  Charger shall contain:

1.
D.C. ammeter.

2.
D.C. voltmeter.

3.
Fused A.C. input.

4.
Fused D.C. output.

5.
0 to 24 hour equalizing timer.

6.
Low and high D.C. voltage alarm relays.

C.
There shall be 10 ampere, LaMarche model A‑46, or equal.

2.06 OUTDOOR GENERATOR - SET ENCLOSURE



A.

The generator enclosure shall be vandal-resistant, weatherproof steel housing, wind resistant up to 160 km/h.  Multiple panels are lockable and provide adequate access to components requiring maintenance.  Panels are removable by one person without tools.




1.
Construction:  Galvanized steel, metal clad, integral structural - steel framed building.




2.
Structural design and Anchorage:  Adequate to resist loads imposed by 16 km/h wind.




3.
Louvers:  Equipped with insect/rodent screen and filter arranged to permit air circulation when engine is not running while excluding exterior duct and rodents.




4.
Hinged Doors:  With padlocking provisions.




5.
Finish:  Two coat enamel finish over cleaned and primed surfaces.

2.07 EXHAUST SILENCER AND PIPING:

A.
Silencer shall be for residential silencing application.  Silencer shall have side inlet and end outlet and drain.  Silencer shall be Donaldson, Maxim or equal.

B.
Exhaust piping shall be standard weight black steel with welded fittings.

C.
Silencer and exhaust piping shall be insulated with three two-inch (50 mm) thick layers of high temperature insulation equal to Owens/Corning Kaylo 10 for 1200oF service, installed in accordance with manufacturer's recommendations. Insulation shall be covered with eight ounce canvas jacket and coated with two coats of Arobol or Lagfas to completely fill canvas. Canvas shall be painted with two coats of oil paint. Provide insulating blanket over flexible fitting.

2.08 ACCESSORIES:

A.
Thermostatically controlled jacket water heater to maintain water temperature between 80 to 100oF.  Heater shall be for operation on 208 volts, single phase.

B.
Oil bath or dry type engine air cleaner.  Dry type shall have a visual alarm mounted on air cleaner for indication of restriction of intake air.

C.
Coolant temperature gauge reading degrees F.

D.
Oil pressure gauge reading PSI.

2.09 RADIATOR:

A.
Radiator performance shall be based on heat rejection of engine at 100 percent of rated KW, 30 percent ethylene glycol solution coolant, and 100oF ambient.

2.10 AUTOMATIC TRANSFER SWITCH:

A.
Automatic transfer switch shall transfer the load from the normal source to the emergency source when line voltage falls below 90 percent of normal and shall return the load to normal source when the line voltage is 95 percent or more of normal.  The transfer switch shall be a three pole, double throw switch, operated by a single pole or motor mechanism, momentarily energized.  The switch shall be inherently interlocked mechanically and electrically.  Operating current for transfer operation shall be obtained from the source to which the load is to be transferred.  Failure of any coil or disarrangement of any part shall not permit a neutral position.  All main contacts shall be protected by separate arching contacts and arc chutes.  Withstand current rating shall be as indicated on drawings. Switch shall be supplied with NEMA type 1 enclosure, complete installation instructions and wiring diagrams.  Automatic Switch Company bulleting 940, Russelectric type RMT or equal and shall be equipped with all the following accessories:

1.
Three phase relay.

2.
Auxiliary contact to close when normal fails to initiate starting controls on engine (with adjustable time delay of 0.5 to 5 seconds) set for 5 seconds.

3.
Test switch shall be provided on each transfer switch that will simulate a normal power source failure to the switch.

4.
Adjustable time delay (0‑30 minutes) on retransfer to normal set for 15 minutes.

5.
Four auxiliary contacts on main shaft (2 closed on normal and 2 closed on emergency).

6.
In phase monitor to assure closing of contacts when load and source being transferred to are within acceptable phase angle.

7.
Plant exerciser under no load condition (15 minutes every 168 hours).

8.
Program transition panel and SCR Filter Kit.

9.
Two (2) auxiliary contacts SPDT; Time delay relay (adjustable 5 to 50 seconds for delay signal to air conditioned chiller, elevator.) VERIFY

10.
Two pilot lights properly identified shall be provided to indicate the transfer switch position.

11.
Transfer switches shall be provided with ASCO accessory No. 28 (neutral transfer contact ‑ overlap neutral).

2.11 REMOTE ANNUNCIATOR:

A.
Recessed remote annunciator shall be Onan 300 and shall comply with NFPA 110 Table 3-5.5.2(D), level 1, "Safety Indications and Shutdown" and be series flush mounted type, storage battery powered and shall indicate alarm conditions of the emergency power source as follows:

1.
Individual visual signals shall indicate:

a.
When the emergency or auxiliary power source is operating to supply power to load.

b.
When the battery charger is malfunctioning.

2.
Individual visual signals plus a common audible signal to warn of an engine‑generator alarm condition shall indicate:

a.
Low lubricating oil pressure.

b.
Low water temperature.

c.
Excessive temperature.

d.
Low fuel when the main fuel storage tank contains less than a three hour operating supply.  Provide low fuel switch at storage tank and external conductors in conduit to remote annunciator.

e.
Overcrank (failure to start).

f.
Overspeed.

PART 3 ‑ EXECUTION

3.01 EXAMINATION:

A.
Examine areas and conditions under which diesel engine‑driven generator units are to be installed and notify Contractor in writing of conditions detrimental to proper completion of the work.  Do not proceed with the work until unsatisfactory conditions have been corrected in a manner acceptable to the Installer.

3.02 INSTALLATION OF DIESEL ENGINE‑DRIVEN GENERATOR SET:

A.
Install diesel engine‑driven generator unit as indicated, in accordance with the equipment manufacturer's written instructions, and with recognized industry practices, to ensure that engine‑generator unit fulfill requirements.  Comply with NFPA and NEMA standards pertaining to installation of engine‑generator sets and accessories.

B.
Coordinate with other work, including raceways, electrical boxes and fittings, fuel tanks, piping and accessories, as necessary to interface installation of engine‑generator equipment work with other work.

C.
Tighten connectors and terminals, including screws and bolts, in accordance with equipment manufacturer's published torque tightening values for equipment connectors. Where manufacturer's torquing requirements are not indicated, tighten connectors and terminals to comply with tightening torques specified in UL Stds 486A, B and the National Electrical Code.

3.03 GROUNDING:

A.
Provide equipment grounding connections for diesel engine‑driven generator units as indicated.  Tighten connections to comply with tightening torques specified in UL Std 486A to assure permanent and effective grounding.

3.04 FIELD QUALITY CONTROL:

A.
Start‑up Testing:

1.
Engage local equipment manufacturer's representative to perform start‑up and building load tests upon completion of installation, with the Architect/Engineer in attendance; provide certified test record. Tests are to include the following:

a.
Check fuel, lubricating oil, and antifreeze in liquid cooled models for conformity to the manufacturer's recommendations under environmental conditions present.

b.
Test prior to cranking engine for proper operation, accessories that normally function while the set is in a standby mode. Accessories include:  engine heaters, battery charger, generator strip heater, remote annunciator.

c.
Check, during start‑up test mode, for exhaust leaks, path of exhaust gases outside the building, cooling air flow, movement during starting and stopping, vibration during running, normal and emergency line‑to‑line voltage and phase rotation.

d.
Test, by means of simulated power outage, automatic start‑up by remote‑automatic starting, transfer of load, and automatic shut‑down. Prior to this test adjust, for proper system coordination, transfer switch timers.  Monitor throughout the test, engine temperature, oil pressure, battery charge level, generator voltage, amperes, and frequency.

B.
Upon completion of installation demonstrate capability and compliance of system with requirements.  Where possible, correct malfunctioning units at site, then retest to demonstrate compliance; otherwise, remove and replace with new units, and proceed with retesting.  Initial testing and retesting to be at no cost.

3.09 PERSONNEL TRAINING:

A.
Building Operating Personnel Training:  Train Owner's building personnel in procedures for starting‑up, testing and operating diesel engine‑driven generator sets.  In addition, train Owner's personnel in periodic maintenance of batteries.

END OF SECTION 16621
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