((Specifier leave this line)) SBBC Design & Material Standards, January 01, 201/PTA RevisedEdition)

SECTION 16231 (26 32 13)
EMERGENCY STANDBY ELECTRICAL SERVICE SYSTEM
PART 1 GENERAL
1.1 WORK INCLUDED

Provide a standby electric generating system which includes one or approved Caterpillar, Cummins, MTU Onsite Energy, or Kohler electric plant rated for continuous standby service at ____ KW, ____ KVA at O.8 power factor, 277/480 volts at 60 Hertz.  The system: a package of new and current equipment consisting of:

1. An LPG engine driven electric plant to provide emergency electric power up to 125KW and including; diesel engine driven electric plant above 125KW. 
2. Engine mounted start stop control systems.

3. An automatic load transfer control to provide automatic starting and stopping of the plant and switching of the load.

4. Generator main disconnect.

5. Mounted accessories as specified.

6. Remote annunciator panel.
7. On site provided diesel or LP fuel are the only considered acceptable sources of fuel.
This system:  Built, tested and shipped by the manufacturer of the generator set so there is one source of supply and responsibility. Certify the performance of the electric plant series by an owner's approved testing laboratory as to each plant's full power rating stability and voltage and frequency regulations. Components:  of American manufacture.

Connect the following loads:

8. Emergency luminaires and exit signs in compliance with NFPA-101.

9. Fire alarm system.

10. Main telephone system.

11. Cooler/Freezer/Ice Maker/Reach in Refrigerators/Milk Cooler/One (1) Warming Oven.
12. Entire ER (Equipment Room) outlets and equipment.

13. BECON ITV headend equipment.

14. Security System.

15. Andover System Panel (EM/S).

16. Dedicated outlets.

17. Intercom System.

18. Combination fire/smoke, fire, smoke dampers and smoke evacuation fans.
19. Dedicated DX unit in ER (Equipment Room) and TR (Telecommunication’s Room).

20. Two quads receptacle in every telecommunication’s room (TR) or distribution panel behind the rack.
21. Fire Pump and associated equipment.
22. Emergency radio system.

23. School District owned and operated lift station.

24. DX units for designated EHPA areas in schools.

25. EHPA domestic water tank.

26. One 125 volts, 20 amps receptacle in the Clinic for the refrigerator.

27. One 125 volts, 20 amps receptacle in each School Police Office(s).

28. One 125 volts, 20 amps receptacle in the Media Center.

29. One 125 volts, 20 amps receptacle in the in the Dining Room.

30. One 125 volts, 20 amps receptacle in the Gymnasium.

31. Provide 1 Nema L5-30R receptacle behind every equipment rack and 2 NEMA L5-30R behind every server cabinet in the ER and TR rooms.

32. Elevator.

33. Flammable storage alarms and exhaust fans.
34. One (1) 125 volts, 20 amps receptacle in the Principals Office.

35. All mechanical equipment required for EHPA.
1.2 SUBMITTALS

Submit under provisions of Section 01330, “Submittal Procedures”.

Shop Drawings: Submit for approval the following:

1. Generator Set. Generator, battery charger, batteries, engine governor, exhaust silencer, vibration isolators, remote annunciator panel, voltage regulator, jacket water heater, filters, day tank and accessories, remote shunt-trips, etc.

2. Transfer Switches and Control Panel.
3. Mounted Accessories as specified.

4. The following Engine-Generator data in tabular form:

(a) Make of engine

(b) Number of cylinders

(c) Bore, inches

(d) Stroke, inches

(e) Piston displacement, cubic inches

(f) Piston speed, feet per minute, at rated rpm

(g) Bmep @ rated kW output

(h) Make and type of generator

(i) Generator electrical rating, kVA and kW @ 0.8 pf lagging

(j) Number and type of bearings

(k) Exciter type

(l) Generator insulation class and temperature rise

(m) Combustion air requirements

(n) Exhaust flow and maximum allowable backpressure

(o) Radiator (CFM) air requirements at maximum rated ambient air temperature static pressure and allowable externam static pressure drop.

(p) Radiated heat

(q) Maximum brake hp @ rated rpm

(r) Generator sub-transient reactance

(s) Generator synchronous reactance

(t) Generator zero-sequence reactance

(u) Engine manufacturer certified engine bhp curve and certified diesel engine-generator set fuel consumption curve.

(v) Lubrication requirements and recommended products

(w) Fuel requirements including fuel line sizes and recommended products

(x) Shipping and net weight of diesel engine-generator package.

(y) Type of fuel injector system.

(z) Harmonic analysis.

(aa) Certified engine HP curves.

(ab) Exhaust pipe size.

(ac) Available short-circuit.

5. Disconnect switches.

6. NFPA 110 Level 1 Factory generator set Test Report.

1.3 SUBSTITUTIONS

Conform under provisions of Section 01630, “Product Substitution Procedures”.
Substitutions may be considered when a product becomes unavailable through no fault of the contractor.

PART 2 PRODUCTS

2.1 MANUFACTURERS

Plant:  Cummins, Caterpillar, MTU Onsite Energy, Kohler and Generac.
2.2 GENERATOR

Permanent magnet generator (PMG) exciter.

Class H insulation limited to Class “F” (130 degree C) rise.

Pitch: 2/3 pitch to minimize 3rd harmonics from the generator produced fundamental waveforms.

Provide an internally mounted 120-volt AC single-phase alternator anti-condensation space heater to minimize condensation while the generator is not running. The heater shall be electrically connected to the generator enclosure mounted AC service junction box and shall be interface wired to the AC panel by the electrical contractor.

Provide, install and wire 3 phase fused UL listed lightning arrestor and UL listed surge capacitor inside the generator housing.

2.3 ENGINE

The engine: Must meet current EPA regulation, LP or diesel fueled, turbocharged, four cycle, water cooled with unit-mounted radiator, air discharge duct adapter, fan and water pump.
1. Provide ___ cylinders and a minimum rating of ___ BHP at the operating speed of 1800 RPM developed.
2. Intake and exhaust valves: heat resisting alloy steel, stellate faced.
3. Provide stellate exhaust valve seat inserts.
4. Supply full pressure lubrication by a gear oil pump.
5. Provide oil filters with replaceable elements, oil coolers, fuel pumps and jacket water heater (120 or 208 volt AC single-phase connected to a heater contactor controlled by the heater’s thermostat; to be wired by the electrical contractor.

Govern engine speed by a isochronous governor to maintain alternator frequency within 3 Hertz from no load to full load alternator output. Ensure the engines have a 24-volt, DC, battery charging alternator with transistorized voltage regulator.

2.4 ENGINE INSTRUMENTS

The engine instruments panels: each contains an oil pressure gauge, water temperature gauge, and battery charge rate ammeter.

2.5 ENGINE CONTROLS

Complete engine start control, which operates on closing contact, and stop control, which operates on opening contact. Provide a cranking limiter to open the starting circuit in approximately 45 seconds if the plant has not started within that time.

Electric plants' control: include a 3 position selector switch with the following positions: RUN STOP.  REMOTE, high water temperature, low oil pressure, and overspeed shutdown.

Individual signal lights and alarm terminal indicates when any safety device has operated.

Two remote emergency stop switches.

2.6 ALTERNATOR

The alternator: brushless, 4 pole revolving field type with rotating rectifier exciter and solid-state voltage regulators. Directly connect the stators to the engine fly wheel housing, and the rotors driven through a semiflexible driving flange to ensure permanent alignment.
Voltage regulation: within plus 2 percent of rated voltage, from no load to full load. The instantaneous voltage dip: less than 12 percent of rated voltage when full load and rated power factor is applied to the alternator. Recovery to stable operation should occur within three seconds.

Stable or steady state operation is defined as operation with terminal voltage remaining constant within plus 
or minus 1 percent of rated voltage.

A Rheostat: provides a minimum of plus or minus 5 percent voltage adjustment from rated value.  Ensure temperature rise is within rating as defined by NEMS MG1   22.40.

2.7 ALTERNATOR INSTRUMENTS PANELS

The alternator instrument panel: wired, tested and shock mounted on the electric plant by the manufacturer of the generator set. It shall contain at least the following equipment:

1. Oil pressure gauge.

2. Water temperature gauge.

3. Battery charge rate ammeter gage.

4. Lapsed time meter.

5. AC voltmeter.

6. AC ammeter.

7. Frequency meter.

8. Run off auto switch.

9. Phase selector switch.

10. Voltage adjusting rheostat.
11. Remote start stop terminals.

12. Battery charging alternator on engine with voltage regulator.

13. Manual reset button.

14. Overload field circuit breaker.

15. Emergency latch relay and alarm terminal.

16. Cranking limiter and light.

17. One fault light for safety shutdown.

18. Automatic overspeed shutdown.

19. High engine temperature shutdown.

20. Low oil pressure shutdown.

21. Panel lights with on off switch.

22. Engine water jacket heater.

2.8 ELECTRIC PLANT MOUNTING

Mount the electric plant on a welded steel base, which provides suitable mounting to any level surface.  Provide unit with four quad spring vibration isolators.

2.9 GENERATOR TERMINAL BOX

Generator phase and neutral loads shall be brought into an oversize terminal box and terminated at copper bus bar extensions, where external connections can be made to generator feeder disconnect.

Provide a ground bar in the box, bonded to the box, for termination of grounding conductors.

Ground fault CT’s shall be provided in the terminal box by the generator supplier.  Ground fault relays shall be alarm only.

2.10 GENERATOR MAIN DISCONNECT
Engineer shall provide a solid-state main circuit breaker with long-time pickup and delay, short-time pick-up and delay, and instantaneous.  Provide 24 volt D.C. Shunt-trip for remote trip.

Breakers shall be G.E., Siemens, Sq. D , or Cutler Hammer in Nema 1 enclosure.

2.11 FUEL SYSTEM

Generator set: Provide an integral fuel tank base capable of supplying enough fuel to operate genset at full rated load for 72 hours for EHPA shelters and 24 hours everywhere else.  Fuel tank manufacturer shall be registered with FDEP and have current valid EQ#. 
Engine: plumbed to the fuel tank base by the supplier of the generator set. Mount all openings in the top of the tank on a removable inspection plate.  Include 2 extra 2” openings for future use located in an accessible location on the tank not obstructed by the generator.
Construct fuel tank in a manner to be capable of supporting the complete generator set and any accessories required.

Support the complete fuel tank by a sufficient number of 3/4-inch minimum thickness steel pads to avoid contact with concrete pad.  These pads rest on vibration pads to provide isolation from vibration.  Determine quantity and density of the vibro pads by the total weight of the entire generator set package and the weight of the amount of fuel. Provide the tank with four lifting eyes capable of lifting the entire assembly without fuel.

2.12 ENCLOSURE

The Weatherproof Enclosure:  As Required.
1. Consist of a framework fabricated from 14 gage tubular steel members with 14 gage sheeting covering the framework.  Enclosure shall be wind load rated to 150mph.  When located close to water the enclosure shall be aluminum.
2. Inlet Air: enter from the back and both sides at the bottom.

3. Air Entry Area: covered with 14 gage flattened expanded metal.

4. All air inlets:
 protect with water entry deflectors on the inside of the enclosure.
5. The surface area of the air inlet to be per the generator set manufacturer's specifications.
6. The radiator discharge area: at least equal to the frontal area of the radiator and covered with 14 gauge flattened expanded metal.  Due to location of generator building located the exhaust on the roof of the generator building to exhaust fumes from moving toward the lobby area of the main building.
7. Provide enclosure with a sufficient number of doors on each side to allow for proper maintenance and also a rear door for access to the generator set control panel.

8. The bottoms of all panels:  flared to provide water run-off.

9. The roof:  provide sufficient pitch to allow for proper water run-off.

10. The enclosure:  provide four lifting eyes capable of supporting the weight of the enclosure only.

2.13 ACCESSORIES

Provide all accessories needed for the proper operation of the plant. Include critical 
location exhaust silencers with inlet, flexible exhaust connections, starting batteries, battery cables, wooden battery racks and detailed operation and maintenance manuals with parts list.

Supply the diesel engine driven unit with at least the following specific accessories:

1. ___  gallon in base fuel tank:

(a) Electric transfer pump. 

(b) Manual transfer pump, hand operated (for inground tanks).

(c) Float switch.

(d) Overflow with connection taps.

(e) Low fuel level red pilot light indicator.

(f) Power available green pilot light indicator.

(g) Fuel strainer.

(h) Solenoid valve.

(i) High fuel level alarm and cut off.

(j) External threaded vent connection.

(k) Leak rupture basin.

2. Silencer and Flexible Exhaust Connector:
(a) Provide a Maxim critical type residential exhaust silencer as manufactured by Riley Beaird, Inc.  Size as required to be equal to exhaust pipe size.  Approved equal is Nelson.

(b) Provide a flexible connector, minimum 36 inches long, same size as exhaust pipe, compatible with 
engine manifold flange for exhaust pipe system.

(c) Insulate the muffler and exhaust pipe with 1 1/2 inch thickness of Kaylo Block, as manufactured by Owens-Corning Fiberglass. Secure the 1 1/2 inch Kaylo block to the metal lath with 14 gauge galvanized wire ties, 16 inches on center. Stretch smoothly a 1 inch 20 gauge galvanized hex, mesh and secure over the insulation. Apply a minimum of 1/4-inch thick wet coat of fibrous (non-asbestos) cement over the insulation to a smooth and even finish. After the cement has dried, cover the insulation with 8 ounces canvas applied with adhesive.

(d) Where generator is located outside in a sound attenuated enclosure the silencer shall be located inside enclosure and protected with an insulating blanket to reduce surface heat to protect personnel and lower the heat going through the radiator.

3. Batteries and Charger:

(a) Provide two (2) ____ amp. ___ Hr. batteries, mounted in a suitable wooden rack protected from acid corrosion for engine starting.

(b) Provide an automatic battery charger with rheostat, voltmeter and ammeter, for 120 volt, 1 phase input and 24 volt D.C. output.  10 amp output minimum.  Meeting NFPA 110 alarm requirements.  An alarm for Battery Charger failure, Low battery charge rate, High battery charge rate shall be supplied.
(c) Heavy duty battery cables.

2.14 REMOTE EMERGENCY STOP STATIONS

Provide a generator stop pushbutton, to be located inside the generator building and a second stop pushbutton to be located per owner’s decision.
Pushbuttons shall be Red “mushroom-head”, maintained-contact type, “Push to stop” and “Pull to reset”.  Reset shall not automatically start the generator.

Provide phenolic nameplate in accordance with SBBC requirements to read “Generator Emergency Shutdown, Push to stop; Pull to Reset Station.”

2.15 CONTROL PANEL

Loss of normal power (as defined in transfer switch specification), at transfer switch automatically causes the generator set to start, accelerate to rated speed and build up to rated voltage.

If the generator fails after 3 attempts, the failure light is lit and an alarm sounded on the control panel and remote annunciator panel.
After normal power has been restored to transfer switch and after the time delay on retransfer, the transfer switch returns to normal power and all controls reset for next operation.  After an adjustable time delay, the unit shuts down automatically.

2.16 AUTOMATIC TRANSFER SWITCHES

Provide an automatic transfer switch by the manufacturer of the emergency AC power generator so as to maintain system compatibility and local service responsibility for the complete emergency power system and be equal to 277/480V UL with time delay to transfer retainer.  Only four pole transfer switches are allowed unless prohibited by existing conditions.
Approved equals are ASCO, Russelectric, Cummins or Kohler.
The Motor operated transfer switch:
1. Mechanically held on both line and generator sides.
2. Electrically and mechanically interlocked to positively prevent the load from being simultaneously energized by normal and emergency power.
3. Provide a manual operation to manually transfer the mechanism in either direction.
4. Ensure the automatic transfer switch with terminal and neutral bar lugs are compatible with both copper and aluminum conductors.

The control module:  Supplied with a protective cover and be mounted separately from the transfer.  Switch for ease of maintenance.  Sensing and control logic: solid state and mounted on plug in printed circuit boards. Key printed circuit boards to prevent incorrect installation.

The automatic transfer switch: rated to withstand the RMS symmetrical short circuit current available at the automatic transfer switch terminals with the type of over-current protection, voltage and X/R ratio to match switch-boards.

Unit to be housed in NEMA 1 enclosure, suitable for wall mounting.

Provide transfer switches with the following additional features:

5. Outage delay sensor, 0.5 to 6 seconds.

6. Time delay to emergency, 0.5 to 10 seconds.

7. Time delay to return, 0.2 to 30 minutes.

8. Engine maintained timer, 0.2 to 5 minutes.

9. Frequency and voltage lockout sensor.

10. Close differential voltage sensor with a 3 phase protection set for drop out at 90 percent and pick up at 95 percent.

11. Selector switch, Off Auto Engine Start Test.

12. Override switch, emergency to normal.

13. Engine start contacts, gold plated.

14. Two auxiliary contacts, 1 n.o., 1 n.c., connected to main contact shaft.

15. Operating source pilot lights.

16. Engraved plastic nameplates, l inch high (red) with l/4 inch letters (white).

17. Plant Exerciser.

2.17 REMOTE ANNUNCIATOR

Provide a remote annunciator with the following features:

Lamp Legend
Audbl Generator Set Condition Indicated

Light 
Alarm
1.  High Battery Voltage

Battery Charger Malfunction


Red
No

2.  Low Battery Voltage

Battery Voltage below low voltage setting

Red
No

3.  Normal Battery Voltage
Battery Voltage ok



Green
No

4.  Generator Running

Generator has output voltage


Green 
No

5.  Normal Utility Power

Utility Power supplying the load


Green
No

6.  EPS Supplying Load

Genset supplying the load


Green 
No

7.  Low Oil Pressure

Genset has shut down due to low oil pressure
Red
Yes

8.  High Coolant Temp

Genset has shut down due to high coolant temp
Red
Yes

9.  Low Engine Temp

Engine heater has malfunctioned


Red
Yes

10. Overspeed


Engine has shut down due to overspeed

Red
Yes

11. Overcrank


Cranking fails to start engine within 45-75 sec
Red
Yes 

12. Not in Auto


Switch on control not in AUTO position;

Red
Yes





Genset will not start automatically Flash

13. Low Bat Electrolyte

Low battery electrolyte level


Red
No
14. Low Fuel


Fuel level below preset minimum


Red
Yes

15. Fault


Customer preselected condition


Red
Yes
PART 3 EXECUTION

3.1 INSTALLATION, SUPERVISION AND WARRANTY

Design and install a complete system as recommended by the various manufacturers.

The entire emergency power system will be started up and certified in writing by the manufacturer of the generator set. Test the system per NFPA 110 under full load with a dry resistive load bank at the jobsite, for a minimum of four hours, including minimum of three (3) power transfers from normal to emergency power and back to normal power. Perform the test in the presence of the Project Consultant and the Owner's representative from the maintenance department. Perform the recommended service and maintenance procedures as a training program, along with an explanation of the service and maintenance manuals.
The standby power system: provided by the manufacturer of the alternator and warranted for a period of five (5) years or 3000 running hours from date of initial start up and test acceptance run by factory trained service engineer.

Submit written proof of manufacturer's warranty with the shop drawings submitted for approval. Failure to comply with this mandatory requirement is considered sufficient reason to reject all submittal data.

Generator set, transfer switch, and all accessories: delivered to the job site by the manufacturer's local authorized dealer who will supervise its installation and testing.
1. In order to qualify as local authorized distributor, that dealer must be authorized to perform warranty service on the complete system including engine, generator, controls, and automatic transfer switch, and must provide written proof of such authorization upon request.
2. Authorized dealer must maintain a 24-hour emergency parts and service facility within a 2 hour response range of the job site and have a minimum of five years continuous experience in Southeastern Florida.
Generator set supplier shall include at no charge to the owner a 5 year full maintenance service contract to provide for oil and filter change per engine manufacturer's recommendation with a minimum of four inspections per year. The generator set supplier: make available to the owner after the first year an extension of the contact at the supplier's regular rates.

Provide the generator with a time elapsed meter and automatic programmer.
3. The generator: run a minimum of 1/2 hour per week under load conditions.
4. This operation: supervised by the Building Engineer and keep a log on said runs.  Coordinate with building operations.
B. Generator controls in general shall be readily accessible as defined by NEC 2008
3.2 RELATED WORK BY OTHERS

The exhaust pipe system including the exhaust piping and insulation will be provided complete by the HVAC Contractor under Division 15.  This flexible exhaust connector to be installed by the Plumbing Contractor.
END OF SECTION
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