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1.  Change section numbering when used in conjunction with Std. Specs.

16.__  STANDBY GENERATOR

2

PART 1 - GENERAL

3

Scope:  This work shall consist of furnishing and installing a standby generator in accordance with the details shown on the plans and these special provisions.

4.  Delete diesel fuel tank if LPG fuel is used.  Delete protective housing if engine-generator is installed indoor.

The standby generator shall include engine, generator, automatic transfer switch, circuit breakers, starting batteries, engine-generator control panel, battery charger, protective housing, top-mounted exhaust silencer, base mounted diesel fuel tank, drip pan, warning sign, battery hydrometer with storage container, battery filler, distilled water, anchoring devices, vibration isolators, and such other miscellaneous accessories, not mentioned, which are required for the complete installation and proper operation of the standby generator.

5

The standby generator assembly shall be factory assembled and mounted on a steel base with vibration isolators.

6

SUBMITTAL

7

Product Data:

8

A list of materials and equipment to be installed and the manufacturer's descriptive data shall be submitted for approval.  Any other data as requested by the Engineer shall also be submitted for approval.

9

Manufacturer's descriptive data shall include complete description, performance data and installation instructions for the materials and equipment specified herein.  Engine and generator control schematic diagrams, interconnection diagrams, and exact dimension drawings of the engine‑generator set shall be submitted for approval.  All control and power conductors on the diagrams shall be identified with wire numbers.

10

PART 2 – PRODUCTS

11

Engine:

*12  Edit for LPG or diesel fuel.  Insert engine information.


The engine shall be 4‑cycle        LPG        or diesel        fuel type with not less than ___ cubic inches of piston displacement, liquid cooled, and designed for continuous operation.  The engine shall deliver a minimum of ___ horsepower at ____ RPM.

*13


The engine's continuous duty rated output shall be ample to drive the generator and connected normal accessories at the rated speed and unity power factor at ____ percent of the rated load with an ambient temperature of 95°F at _____ feet above sea level.

*14.  Edit for LPG or diesel fuel.


The engine shall operate satisfactorily on         LPG        commercial grade No. 2‑D diesel         fuel.  The crankshaft shall be drilled for full pressure lubrication to all bearings.  All crankshaft bearing surfaces shall be hardened.  The crankshaft shall have one more main bearing than there are number of cylinders.  The intake and exhaust valves and valve seats shall be heat resistant alloy steel.  The exposed surfaces of the engine shall be finished with one coat of primer and 2 coats of an industrial paint suitable for the intended use.

15


The engine shall be equipped with the following accessories:

16


Diesel Fuel Filter System:  The diesel fuel filter system shall consist of a primary fuel filter capable of removing particles of 50 microns and larger, and a secondary filter capable of removing particles of 25 microns and larger.  Each filter shall be a spin-on, replaceable unit, designed for diesel fuel filtration and water separation.  Filters shall be located for easy service access.

17


Oil Filter System:  The pressurized lubricating oil system shall have a full flow filter system, consisting of a strainer with openings not to exceed 0.025 inch in greatest dimension, and a separate, cleanable or replaceable filter capable of removing particles of 25 microns and larger.

18


Air Filter System:  The air intake shall be provided with a dry type air filter of adequate capacity to effectively remove dirt and abrasives from the combustion air.  The dry type filter shall be designed to allow for easy removal and replacement of filter element.  The filter shall be equipped with service indicators to indicate necessary replacement.

19


Engine Governor:  The governor shall be a gear driven mechanical type providing a 5 percent speed regulation from no load to full load and provide +0.5 percent steady state frequency regulation.

20


Engine Cooling:  The engine shall be equipped with an engine driven radiator cooling system.  The radiator shall be capable of cooling the engine while operating at 100 percent rated continuous load in 125°F maximum ambient temperature.  Fan shall be push type.

*21


Engine Preheater:  The engine shall be equipped with a ___‑volt, 1000‑watt electric water jacket heater.  The heater shall be thermostatically controlled to maintain engine coolant at the proper temperature to meet the start up requirement of NFPA‑99 standard.  The required circuitry for proper operation shall be provided.  The thermostat shall be adjustable between 95°F and 122°F.

22


Engine Starter:  The engine shall be provided with a 12‑volt heavy duty positive engagement solenoid shift starting motor.  The drive mechanism for engaging the starting motor with the engine flywheel shall engage and release without binding.

23


Safety Controls:  The engine shall be provided with automatic controls that shut down engine operation when low lubricating oil pressure, high water temperature or overspeed conditions occur.  The values at which the low lubricating oil pressure, high jacket water temperature and overspeed controls operate to shut down engine operation, shall be as recommended by the engine manufacturer.

24


Overcrank safety controls shall be provided as specified in these special provisions.

25


Engine Instrumentation:  Engine instruments shall be mounted in the engine-generator control panel.  Engine instruments shall include the following:

26


a.
Lubricating oil pressure gage.

27


b.
Water temperature gage.

28


c.
Engine hour meter (totalizing mechanism of 9,999 hours).

29

Exhaust System:

30


The exhaust system shall consist of a muffler and flexible connection.

31


The muffler shall be a residential type, sized to meet or exceed the engine requirements.  The muffler shall be provided with a drain, flange connection and companion flanges.

32


The flexible connection shall be bellows type, not less than 12 inches in length and installed between the engine exhaust and the Schedule 40 galvanized steel exhaust pipe.  The flexible connection shall be constructed of Type 321 stainless steel and shall be provided with flanged ends for connection to the engine and galvanized steel exhaust pipe.

33

Diesel Fuel Tank:  The engine shall be equipped with a double wall diesel fuel tank of not less than 30‑gallon capacity.  The fuel tank shall be base mounted, and shall be complete with fuel level indicator, flexible fuel lines, vent, and fill devices.

34

Starting Batteries:  Storage batteries for engine starting and other requirements shall be sufficient in number, and shall be 6-cell, heavy duty, lead-acid type.  Total battery capacity shall be a minimum of 90 ampere-hours at the 20‑hour rate.  Batteries shall be mounted in corrosion resistant battery racks located within the skid base and shall be provided with battery cables of sufficient length to connect to the DC apparatus. 

35

Battery Charger:

36.  Edit if battery charger is wall-mounted.

The battery charger shall be of the dual rate type and shall be mounted in the engine-generator control panel.  The battery charger shall be provided with the following features:

37.  Delete DC ammeter if battery charger is mounted in the engine-generator control panel.

1.
DC ammeter.

38

2.
Dual fusing for AC input and DC output.

39

3.
Automatic DC voltage regulation.

40

4.
Automatic load regulation.

41

5.
Compensation taps for setting the charger for average AC line and battery conditions.

42

6.
DC cranking circuit disconnect relay.

43

Generator:

*44


The generator shall be a brushless type, single bearing, self-aligning, _____ duty, synchronous type, with a drip-proof enclosure.  The insulation shall be NEMA Class F or better.

*45


The generator shall be rated at ___ HP, ___ KVA, ____ power factor, ___/___ volts, ____‑phase, ___‑wire, 60 Hz, and ____ RPM.  The generator shall have the following capabilities:

46

1.
Steady state voltage regulation at full rated load shall be within plus or minus one percent.

47

2.
Voltage regulation shall be within plus or minus 2 percent of rated steady state voltage from no load to full load.

48

3.
Voltage recovery shall be within 2 percent of nominal rated voltage within 5 seconds, after the rated load is applied or removed in one‑step.

49

Engine Generator Control Panel:

50


A completely wired and assembled engine-generator control panel shall be mounted on the engine-generator unit.  The panel and its components shall comply with all applicable NEMA standards for industrial type controls, and shall be fully enclosed and vibration isolated. The panel shall include the following switches and instruments exposed on the front of the control panel: 

51

1.
AC ammeter.

52

2.
AC voltmeter.

53

3.
Three-position combination ammeter-voltmeter-phase selector switch.

54

4.
Frequency meter.  

55

5.
Manual reset generator exciter circuit breaker with thermal magnetic trips.

56.  Delete if battery charger is wall-mounted.

6.
Battery charger DC ammeter.

57

7.
Manual "START-STOP" switch.

58

8.
Indicating lights to show cause of emergency shutdown.

59

9.
Emergency "STOP" switch.

60

10.
Voltage adjust rheostat.

61

11.
Engine oil pressure gage.

62

12.
Engine running time meter.

63

13.
Engine water temperature gage.

64


Equipment or devices to be mounted within the engine-generator control panel shall include the following:

65.  Delete if battery charger is wall-mounted.

1.
Battery charger.

66

2.
Automatic voltage regulator.

67

3.
Automatic starting controls.

68

4.
Radio interference suppression

69

5.
Transformers, relays and other equipment required for proper operation.

70


Equipment mounted in the control panel shall be arranged for easy service access.

71

Overcranking Protection:  Upon failure of primary power, the engine shall be automatically cranked for 20 seconds or until it starts, whichever is shorter.  If the engine fails to start, within 20 seconds, further attempts to start shall be prevented by a manually reset lockout device.  Overcranking default condition shall be indicated by a pilot light.

72

Automatic Transfer Switch:

*73


The automatic transfer switch shall be a ___/___‑volt, ____‑phase, ___‑wire, electrically operated, mechanically held device utilizing two ___‑pole contactors.

74


Contactors shall be rated at not less than ____ amperes continuous duty, and shall be electrically and mechanically interlocked to positively prevent simultaneous connection of both normal and standby power sources.  Electrical operation shall not permit a neutral position between normal and standby power sources.  The contacts shall be enclosed and shall be constructed of silver alloy.  Coils shall be readily accessible for examination and replacement.

75


Voltage sensing relays shall monitor each phase of the normal power source, and shall initiate the sequence for transfer at the factory preset limit of 70 percent of the rated voltage on any phase.  Retransfer to the normal power source shall be delayed for a period adjustable from 0 to 30 minutes, initially set at 5 minutes.

*76


Momentary power outages shall be ignored by delaying cranking of the standby power plant for a period adjustable from 0.2 to 120 seconds, initially set at _______ seconds.

77


Connection of the standby load shall be prevented until the standby power plant reaches at least 90 percent of its operating voltage.

78


Retransfer from the stand‑by power plant to the normal power source shall be delayed for a period adjustable from 0 to 30 minutes, initially set at 5 minutes.

79


Shutdown of the standby power plant after retransfer to the normal power source shall be delayed for a period adjustable from 2 to 10 minutes, initially set at 5 minutes.

80


In addition to the auxiliary contacts required for the engine‑generator operation, additional SPDT auxiliary switch operated by the transfer switch shall be provided on each side of the transfer switch to operate future peripheral equipment.  A programmable exerciser clock to exercise the engine‑generator shall be provided.  The clock shall be able to select day, time, and duration of the engine‑generator exercise period.  A two position selector switch with legend plate marked “WITH LOAD / WITHOUT LOAD” shall be provided to make a selection of either mode of operation.

81


The automatic transfer switch, including the special features specified herein, shall be mounted in a NEMA Type 12 control panel enclosure conforming to the Joint Industry Conference Standards.  A 3‑position "HAND-CRANK"-"OFF"-"AUTO" selector switch shall be mounted in the front panel.

82

Miscellaneous Accessories:

83


A drip pan fabricated of not less than 20-gage galvanized sheet steel with turned up edges rolled over wire, sized to catch all oil or grease which may drop from the engine, shall be provided under the engine-generator set.

84.  Delete if duct is not used.


A galvanized sheet metal duct shall be fabricated and installed between the radiator and the exhaust louvers.  This radiator cooling air exhaust duct shall be installed with vibration isolators.

*85


The generator main power disconnect shall be ___‑volt, ___‑pole, ___‑ampere trip molded case, thermal-magnetic, circuit breaker and shall be mounted in a NEMA Type 1 enclosure on the side of the generator housing.  The adjustable magnetic trip shall be set for ___ amperes.  The interrupting capacity of the circuit breaker shall be _______ amperes at ___ volts AC.

86


A warning sign shall be mounted at a location on the engine generator set approved by the Engineer.  The sign shall be sheet steel, not less than 18‑gage with a baked enamel coating.  The sign shall have a red background and white letters not less than 2 inches in height.  The sign inscription shall read as follows:

87

	DANGER

	AUTOMATIC

	MAY START AT ANY TIME


88


A commercial quality battery hydrometer with plastic type storage container, and a commercial quality one‑gallon battery filler with filler hose and one gallon of distilled water, shall be furnished and installed adjacent to the battery location.  The body of the battery filler shall be clearly marked "DISTILLED WATER" in letters not less than ½ inch in height.

89

PART 3 – EXECUTION

90

The engine-generator set shall be installed on a concrete slab as shown on the plans.

91

Anchoring devices shall be as recommended by the engine‑generator manufacturer and shall be installed to fasten the engine‑generator set securely to the concrete slab.

92

Vibration isolators shall be installed between the engine base and the concrete slab.  The type and size of the isolators shall be as recommended by the engine‑generator manufacturer.

93

TESTING

94

The engine-generator power generating system, including transfer switch, shall be tested at completion of installation and adjustments.

95

All necessary materials, test equipment and recording instruments, and labor required for the tests shall be furnished.  The Contractor shall notify the Engineer not less than 5 working days in advance of testing.  Testing shall be performed in the presence of the Engineer.

96

The engine-generator power generating system shall be tested for compliance with the conditions shown on the plans and the requirements specified in these special provisions.

97

Tests shall utilize a resistive load bank.  All transient requirements shall be demonstrated by means of recording instruments.  All engine safety shutdown devices shall be demonstrated.

98

A battery and starter test shall consist of 30 seconds of continuous cold with out engine start, followed by immediately by a normal engine start without excessive starter laboring.

99

A 4‑hour heat run shall be conducted at 100 percent of generator rated full load capacity at the specified rated voltage.

