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Part 1 GENERAL 

1.1 RELATED WORK

.1 Section 01 33 00 – Submittal Procedures.
.2 Section 01 91 13.13 – Commissioning (Cx) Requirements.

.3 Section 03 10 00 - Concrete Forming and Accessories. 
.4 Section 03 30 00 - Cast-in-Place Concrete. 
.5 Section 23 11 13 – Facility Fuel-Oil Piping. 
.6 Section 23 35 15 – Generator Exhaust. 
.7 Section 26 05 00 – Common Work Results - Electrical.

.8 Section 26 32 03 – Installation of Electric Power Generating Equipment.

.9 Section 26 32 13.01 – Power Generation Diesel.  

1.2 REFERENCE STANDARDS
.1 Do emergency electrical power supply for building work to CSA C282 except where specified otherwise.

1.3 DESCRIPTION OF SYSTEM

.1 Generator set consists of:

.1 Engine

.2 Alternator

.3 Control cubicle

.4 Automatic transfer switch c/w bypass isolation as indicated. 
.5 Battery charger and battery

.6 Automatic engine room ventilation equipment

.7 Fuel supply system
.1 Day tank.

.2 Fuel lines and fittings.

.8 Engine exhaust system

.9 Mounting base

.2 Set designed for emergency standby service to operate unattended.
1.4 SUBMITTALS 
.1 Include:

.1 Dimensioned drawing of set including engine, alternator, control cubicle, exhaust system, fuel system and accessories.

.2 Line diagram showing alternator, control cubicle, automatic transfer switch, manual bypass switch, voltage regulator, battery, battery charger, governor specifications.

.3 Diagram for automatic engine ventilation.
.4 Flow diagrams for:
.1 Fuel

.2 Lubricating oil

.3 Cooling air
.5 Continuous full load output at 0.8 power factor lagging.

.6 Type and make of governor.

.7 Cooling air requirements in m3/s.

.8 British standard or DIN rating of engine.

.9 Set operation:
.1 Automatic starting, transfer to load, back to normal power and shut down.

.2 Manual starting

.3 Automatic shut down on over cranking, overspeed, high engine temperature, low lube oil pressure, short circuit and alternator overvoltage.
1.5 CLOSEOUT SUBMITTALS 
.1 Provide data for incorporation into maintenance manual specified in Section 01 78 00 – Closeout Submittals. Ensure that information is for unit supplied and not general description of units manufactured.

.2 Operation and maintenance instructions for engine, alternator, control panel, automatic transfer switch, manual bypass switch, battery charger, fuel system and accessories to permit effective operation, maintenance and repair.

.3 Technical data:

.1 Illustrated parts lists with parts numbers.

.2 Schematic diagram of electrical controls

.3 . Flow diagrams for fuel, lube oil and cooling air.

1.6 MAINTENANCE MATERIALS

.1 Provide maintenance materials in accordance with Section 01 78 00 – Closeout Submittals. 
.2 Include:

.1 3 filter replacement elements.

.2 3 lube oil filter replacement elements.

.3 3 air cleaner filter elements.

.4 Special tools for unit servicing.

1.7 SOURCE QUALITY CONTROL

.1 Complete generator set factory tested.

.2 Tests:

.1 23 h test at 100% rated load.

.2 1 h test at 110% rated load.

.3 Automatic shut down devices on trouble alarms.

.4 Automatic start-up, transfer to loads back to normal power and shut down.

.5 Battery charger's ability to revert to high rate charge after cranking.

.3 Submit certified copy of test results to Owner before shipment to site.

1.8 WARRANTY 
.1 Provide a written manufacturer’s warranty, signed and issued in the name of the Owner, stating that the generating set is guaranteed against defects in material and workmanship for a period of 5 years, or 1500 operating hours, whichever occurs first, from the date of the Substantial Completion.
1.9 Training 
.1 Arrange and pay for on-site lectures and demonstrations by system manufacturer to train designated personnel in the use and maintenance of the generator set and transfer switch.

Part 2 PRODUCTS

2.1 GENERATING SET

.1 Capacity:

.1 Total output of engine in hp (brake) = British standard rating as defined in BS649 expressed in hp (brake), minus the sum of the following:
.1 Power to drive cooling fan

.2 Power loss for site conditions
.2 Site conditions; derate for:
.1 Height:   above sea level.

.2 Ambient temp: 40oC

.3 Relative humidity: 60%

.3 Generator rating in kW x 1.34 divided by generator efficiency, as indicated
.2 Engine: to British Standard Specification BS649, diesel 4 cycle, operating speed 1800 r/min, air or liquid cooled (as required):

.1 Air cooled: pressure cooled with engine driven direct drive blower.

.2 Liquid cooled: radiator with engine driven fan and ethylene glycol anti-freeze non-sludging above -46oC.

.3 Block heater: thermostatically controlled lube oil or liquid coolant heater connected to line side of automatic transfer switch to allow engine to start in 0 o C room ambient.

.4 Starting system: 12 V dc motor, remote control, 12 V lead-acid storage battery of sufficient capacity to crank engine for 3 min at 0oC without using more than 25% battery capacity. Battery charger: constant voltage, solid state, two stage from trickle charge at standby to boost charge after use, regulation +/-1% output for +/-10% input variation, and auto boost for 6h every 30 days. Capable of returning battery to full charge within 1 h after 10 cranking operations. Equipped with dc voltmeter, dc ammeter and on-off switch.

.5 Governor:

.1 Electronic type, electric actuator, speed droop externally adjustable from isochronous to 5%, temperature compensated with steady state speed maintenance capability of +/-0.25%.

.6 Shock mounted engine instrument panel with:

.1 Lube oil pressure gauge.

.2 Lube oil temperature gauge.

.7 Fuel rack solenoid energized when engine running.

.3 Alternator: to NEMA MG1, single bearing, revolving field, coupled to engine by means of semi-flexible coupling and SAE housing, drip proof, amortisseur windings, synchronous type, class F insulation with:

.1 Brushless exciter, direct driven.

.2 Voltage regulator: solid state with series boost option.

.3 Output:

.1 kVA as indicated at 0.8 pf, 1 or 3 phase, voltage as indicated, 3 or 4 wire as indicated, 4 wire, 60 Hz.

.2 150% full load for 1 min.

.3 110% full load for 1 h

.4 100% full load continuously at 40 o C ambient.

2.2 CONTROL PANEL

.1 Totally enclosed, mounted on stand straddling generator.

.2 Panel door with formed edges and lockable handle with 2 keys.

.3 Flexible conductors between door and fixed panel.
.4 Instruments: ac ammeter and voltmeter with selector switches, frequency meter, engine running time meter, with miniature glass fast acting fuses for indicating instruments fitted at rear of instrument.

.5 Controls: engine start and emergency stop buttons, test button, alternator output moulded case circuit breaker, program selector switch, power transfer switch, voltage control rheostat, "normal power" and "emergency power" pilot lights. Voltage control rheostat to be screwdriver adjust type with locking nut and mounted on the inside of the control panel.

.6 Automatic shut-down and alarms: engine overcrank, overspeed, high temp, low lube oil pressure, short circuit, low battery voltage to alarm only, and alternator overvoltage. Alarms to be illuminated annunciator, manual reset and a set of NC/NO contacts be provided wired to a terminal block for future connection to a remote annunciator.

2.3 AUTOMATIC TRANSFER SWITCH

.1 Refer to Section 26 36 23 - Automatic Transfer Switches. 
2.4 MANUAL BYPASS ISOLATION SWITCH

.1 Loadbreak bypass and isolation switch: manually operated, double throw, two way bypass around automatic transfer switch for maintenance purposes. Switch lockable in bypass positions.  Refer to Section 26 36 23 – Automatic Transfer Switches. 

2.5 EXHAUST SYSTEM

.1 Heavy duty, commercial type, horizontally mounted exhaust silencer with condensate drain, plug and flanged couplings and insulated wall thimble.
.2 Heavy duty flexible exhaust hose with flanged couplings as indicated.

.3 Expansion joints, stainless steel, corrugated, of suitable length to absorb both vertical and horizontal expansion.
.4 Supplied by Division 26, installed by Division 23 as per Section 23 35 15 – Generator Exhaust.
2.6 FUEL SYSTEM

.1 Fuel storage day tank: ULC labelled:

.1 Above ground tank: to ULC S601

.2 Day tank: mounted indoors on elevated stand with fill and vent lines to exterior of building fitted with weatherheads. Supplied by Division 26, installed by Division 22.
.3 Fuel level gauge remote and vent alarm to Section 23 11 13 – Facility Fuel-Oil Piping.
.4 Drain and end plug.

.5 Feed and return lines with flexible terminations at engine, shut-off cock renewable cartridge filter and fire valve to Section 23 11 13 – Facility Fuel-Oil Piping.
.6 Isolating valves on fuel lines serving auxiliaries to Section 23 11 13 – Facility Fuel-Oil Piping.
.7 Electrically driven fuel transfer pump to Section 23 11 13 – Facility Fuel-Oil Piping.
.8 Fuel level switch to Section 23 11 23 – Facility Fuel-Oil Piping.
.9 Provide fuel for testing and leave full tanks on acceptance.

.10 Day tank mounted indoors. 
.11 Coordinate with Division 22.  Provide fuel piping and installation by Division 22.  Provide day tank under Division 26, installation by Division 22. 
2.7 COOLING AIR SYSTEM

.1 Engine ventilating system:
.1 Refer to Division 23 – Heating, Ventilation and Air Conditioning (HVAC) as indicated.
2.8 GENERATING SET OPERATION

.1 Program selector switch set at "Automatic".

.1 On normal power failure, after 10s adjustable time delay to ignore transients, engine starts. Load is transferred when frequency and voltage reach rated values.

.2 On restoration of normal power, load transfers back to normal source after 10s adjustable time delay and engine shuts down.

.2 Program Selector Switch set at "Manual"

.1 Start button controls engine but automatic transfer of load prevented.

.2 Manual transfer possible.

.3 Electrical transfer possible by use of power transfer switch.

.3 Program selector switch set at "OFF".

.1 Engine will not start.

.2 Switch lockable in this position.

.4 Test full load - unit starts up and assumes building non-essential load through test transfer switch without interrupting building essential load.

2.9 EQUIPMENT IDENTIFICATION

.1 Provide equipment identification in accordance with Section 26 05 00 – Common Work Results - Electrical.
.2 Controls: size 4 nameplates.

.3 Meters, alarms, indicating lights: size 3 nameplates.
Part 3 EXECUTION

3.1 INSTALLATION

.1 Position generating set and install as indicated.

.2 Install fuel supply as indicated by Division 22.  Note day tank supplied under Division 26, installed by Division 22. 
.3 Install ventilating air dampers, ducts, hoods, filters and fittings, exhaust system as indicated by Division 23.

.4 Install muffler exhaust system as indicated by Division 23.

.5 Complete wiring and interconnections as indicated.

.6 Start generating set and test to ensure proper performance.

3.2 TESTING

.1 Perform tests in accordance with Section 26 05 00- Common Work Results - Electrical and Section 01 91 13.13 – Commissioning (Cx) Requirements.
.2 Notify Owner ten (10) working days in advance of test date.

.3 Demonstrate:

.1 Automatic start, transfer to load, retransfer to normal power and unit shut down.

.2 Manual start, transfer, retransfer and shut down.

.3 Operation of automatic shut-down devices and alarms.

.4 Run unit on load for 8th to show load carrying ability, stability of voltage and frequency and satisfactory performance of engine ventilation system to provide adequate engine cooling.  Leave fuel tanks full on completion of tests. 
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