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APARTMENT SPEC BASIC MATERIALS AND METHODS


PART 1   GENERAL
1.1	DESCRIPTION	
A.	Do all work in accordance with regulations of serving electrical utility, telephone utility, National Electrical Code, National Electrical Safety Code, National Fire Codes, and other applicable codes.

B.	Whenever the requirements of the Electrical Specifications or Drawings exceed those of the applicable code or standard, the requirements of the Specifications and Drawings shall govern.

C.	This Contractor is bound by the General Conditions, Supplementary Conditions, Special Conditions, and Division 1 bound herewith in addition to this Specification and accompanying Drawings.

D.	Bidders shall view the site and shall include all costs incurred by existing conditions in the bid proposal.

E.	The work shall include, but not be limited to, the following systems:

1.	Electrical service complete per serving utility company requirements.
2.	Electrical service and distribution equipment.
3.	Complete lighting and power systems, including panelboards or Loadcenters, branch circuits, wiring devices, light fixtures, etc.
4.	Telephone, Cable TV, and Data service conduit, terminal boards, terminal cabinets, outlets, raceway system, and grounding per utility requirements.
5.	Fire alarm initiating and annunciating devices and cabling system.
6.	Connection of electrical equipment furnished under other Divisions of this Specification.
7.	Connection of electrical equipment or appliances furnished outside of these Specifications and Contract but described on the Electrical Drawings.
8.	Special systems as specified herein.
9.	Grounding and bonding.
F.	Advise subcontractors, suppliers, and vendors involved in the work specified in this Section of the applicable requirements.

1.2	QUALITY ASSURANCE
A.	All materials shall be new, of manufacturer’s latest design and of the best quality.  The materials shall be manufactured in accordance with applicable standards of NEMA, ANSI, or UL and shall be UL listed.

B.	Complete each system as shown and place in operation except where only rough-in or partial systems are called for.  Each system shall be tested and left in proper operation free of faults, shorts, or unintentional grounds.

C.	Protect electrical work, wire and cable, materials and equipment installed under this Division against damage by other trades, weather conditions, or any other causes.  Equipment found damaged or in other than new condition will be rejected as defective.

D.	The Drawings and Specifications are complementary. What is called for by one shall be as though called for by both. If Drawings and Specifications contradict each other, the Contractor shall obtain written clarification prior to the bid. If time constraints are such that this is not possible, then the more stringent of the conflicting requirements shall be included in the bid. The Specifications are not automatically more authoritative than the Drawings.

1.3	work of other contracts
A.	Work under this contract shall be conducted in a manner to allow for the future installations of work of other contracts, and include the wiring and/or devices shown on the Drawings or listed in other Sections of this Specification. Also see “Equipment Connections.”

1.4	work of other divisions
A.	Work under this Division shall be conducted in a manner to cooperate with the installation of work of other Divisions.

B.	Control devices (i.e. magnetic starters)and control wiring relating to the heating, ventilating and air conditioning systems and plumbing systems are specified under other Sections of these Specifications except for provisions or items specifically noted on the Drawings or specified herein.

C.	Consult all Drawings and Specifications in this project and become familiar with all equipment to be installed. Coordinate all aspects of the construction with the other trades on the job to ensure that all work and materials required to provide a complete and operational facility are included in the bid.

1.5	submittals and shop drawings
A.	Submit in accordance with Division 1 full technical and descriptive shop drawing data on proposed materials and equipment.
 
B.	Include the manufacturer, type, style, catalog number, complete specification, certified dimensions, and description of physical appearance for each item and option submitted. Reproduction of catalog data sheets shall be clean and legible to show all details.
 
C.	Include only information on exact equipment to be installed, not general catalogs of the manufacturer. Where sheets show proposed equipment as well as other equipment, identify proposed equipment with arrow or surrounding box or other similar concise method.
 
D.	Submit with each copy a transmittal letter verifying that all included equipment submittals have been carefully considered for quality, dimensions, function, and have been coordinated with the Drawings and Specifications. Guarantee that proposed materials will meet or exceed the quality and function of those specified.
 
E.	The submittal review process is a means to determine quality control. The action noted to be taken (or where conflicts with the contract documents are not noted) shall not be interpreted by the Contractor as automatic “change orders”. Approval of the data for substitution and shop drawings shall not eliminate the contractor’s responsibility for compliance with the Drawings or Specifications, nor shall it eliminate the responsibility for freedom from errors of any sort in the data discovered prior to or after the review process. Deviations, discrepancies, and conflicts between the submittals and the Contract Documents shall be called to the Architect’s attention in writing at the time of transmittal of the data.

F.	Unless otherwise directed by Division 1, submittal data shall be in a 3-ring plastic binder with a clear plastic sleeve cover and a project identification sheet inserted. Arrange submittals numerically with specification Sections identified on divider tabs. All required sections shall be submitted at one time.

1.6	product substitution
A.	Material other than those specified may be approved for this project providing a written request is submitted to the Architect prior to bid in accordance with Instructions to Bidders. Requests shall include complete specifications, dimensions, manufacturer and catalog number for each item for which approval is desired. If, in the opinion of the Architect, the material is not complete or if it is not an acceptable substitute, he may reject it. The Architect’s evaluation will be based solely on the material submitted.

B.	The Architect reserves the right to require the submission of an actual sample of the specific item before the review and acceptance of any product as an equal to that specified.

1.7	change orders
A.	All supplemental cost proposals by the Contractor shall be accompanied by a complete itemized breakdown of labor and materials without exception. At the Architect’s request, the Contractor’s estimating sheets for the supplemental cost proposals shall be made available to the Architect. Labor must be separated and allocated for each item of work.

1.8	record documents
A.	Maintain a set of record drawings as directed in Division 1.

B.	Keep Drawings clean, undamaged, and  up to date.

C.	Record and accurately indicate the following:

1.	Depths, sizes, and locations of all buried and concealed conduits/cables.
2.	Changes, additions, and revisions due to addenda, RFIs, change orders, obstructions, etc. Eradicate extraneous information.
D.	Make Drawings available when requested by the Architect for review.

E.	Submit as part of the required Project Closeout documents as indicated in Division 1.

F.	Use standards set in contract documents. Note field modifications, all addenda and change order items on project record drawings. If deficiencies are found in either the quality or the accuracy of the drawings, they will be returned unapproved.

1.9	operating and maintenance data and instructions
A.	Upon completion of the Contract and after no further action is noted as being required on catalog data submitted for review, submit multiple sets of Operating and Maintenance Manuals for inclusion in Owner’s Maintenance Brochure as specified in Division 1. Operating and maintenance manuals shall include descriptive and technical data, maintenance and operation procedures, wiring diagrams, spare parts lists, service representatives, supplier for replacement parts, etc. Bind each set of Operating and Maintenance Manuals in 3-ring, vinyl covered, loose leaf binders organized with index and thumb-tab marker for each classification of equipment or data.

B.	At the completion of the project, at a time scheduled by the Owner, assemble key mechanics, subcontractors, vendors, factory representatives and similar personnel required to explain all facets of maintenance and operation of the installed system to the Owner’s personnel. Instructions shall include actual operation of systems and methods of maintenance.

1.10	alternate bids
A.	Refer to Division 1 for possible effect of bid alternates upon Work of this Division.

1.11	warranty
A.	Furnish, prior to application for final payment, three copies of written and signed guarantee effective a period of at least one year from date of completion and acceptance of entire project; agree to correct, repair and/or replace defective materials and/or equipment or the results of defective workmanship without additional expense to the Owner. Where no response satisfactory to the Owner has occurred within three working days from the written report of a warranty covered defect, the Contractor shall agree to pay for the cost of repair of the reported defect by a Contractor of the Owner’s choice.

B.	Where the manufacturer’s guarantee exceeds one year, the longer guarantee shall govern and include the Contractor’s labor.
PART 2   PRODUCTS
2.1	Raceways and Boxes
A.	Electrical metallic conduit may be used in dry locations not subject to mechanical injury.  Raceways within six feet of the floor in passages, storage areas or where exposed to passing traffic are deemed subject to mechanical injury.

B.	Non-metallic plastic conduit (PVC) shall be used for power systems underground feeders, including runs under the building slab.  Minimum 3/4” trade size.  PVC shall not be used inside buildings.

C.	Flexible metal conduit is permitted where flexibility is necessary.  Exposed flex shall be jacketed, equal to Seal-Tite, with approved fittings, limited to nominally 18 inches maximum length.

D.	Galvanized Rigid Conduit (GRC) and Intermediate Metal Conduit (IMC) shall be used where exposed to weather, or damp location, or where subject to mechanical injury.

E.	Electrical Nonmetallic Tubing (ENT) may be used in concrete slabs and in concealed walls.

F.	GRC and IMC shall be coupled and terminated with threaded fittings.  Ends shall be bushed with insulating bushings equal to T&B 1220 or 1230 series.

G.	Connectors and couplings for EMT shall be steel concrete tight compression type  with insulated throats on connectors.  Connectors shall have a T&B 5030 and 5040 series insulating bushing.  Indent type connectors shall not be used.

H.	The Contractor shall provide supplemental ground bus in terminating switchboards, meter centers, panelboards, and loadcenters, and green ground wire as per code rules, for all PVC runs.

I.	Provide duct-seal at ends of all underground and under slab conduits.

J.	All elbows installed in PVC conduit runs shall be long sweep galvanized rigid steel.

K.	Outlet boxes may be galvanized stamped steel or non-metallic where allowed by applicable codes.

2.2	conductors and connectors
A.	Types NM, NMC, SE, USE cables may be used where permitted by applicable codes, in lieu of conduit and wire. Where conduit and wire is shown on Drawings, substitute appropriate cable type and size.

B.	Branch circuit conductors shall be copper, unless otherwise shown on the Drawings, No. 14 minimum size.  Insulation to be type THHN or THWN except where adverse conditions require other insulation type.

C.	Service and feeder conductors (60A ampacity and higher) may be copper or aluminum alloy. Smaller conductors shall be copper.

D.	Splices and Terminations:  Splices shall utilize wing nut connector installed properly; splices for No. 8 and larger wires shall be made with approved pressure type connectors; all taped joints shall be applied in half-lap layers without stretching to deform.  Listed anti-oxidant compound shall be used on all aluminum alloy conductor terminations, unless information from the device manufacturer specifically states that it is not required.

2.3	safety disconnect switches
A.	Safety disconnect switches shall be general duty, quick-make, quick-break, dual rated with electrical characteristics as required by system voltage and the load served.  Provide fused or non-fused as required. Approved manufacturers: Siemens, Square D, Cutler Hammer, G.E..

2.4	service ENTRANCE AND switchboards
A.	Service entrance and distribution switchboards shall be of the modular type construction, constructed in accordance with the latest NEMA PB-2 and UL 891 standards, with the required number of vertical sections bolted together to form one metal enclosed rigid switchboard. The sides, top and rear shall be covered with removable screw-on code gauge steel plates. Switchboards shall include all protective devices and equipment as designed with necessary interconnections, instrumentation, and control wiring. All groups of control wires leaving the switchboard shall be provided with terminal blocks with suitable numbering strips. Service entrance switchboards shall be suitable only for use as service equipment and be labeled in accordance with UL requirements. System voltage, amperage and interrupting capacity shall be as designed. Enclosure construction shall be NEMA 1 indoor or NEMA 3R outdoor as is suitable for the installation.

B.	The bus shall be temperature based and shall be tapered per UL standards. The bus shall be braced and supported to withstand mechanical forces exerted during a short circuit from a power source having the available short circuit current as indicated in the fault current calculations. Provide a full capacity neutral. The through bus on the end section shall be extended and pre-drilled to allow the addition of future sections. Ground bus and grounding conductor lug shall be furnished. Ground bus shall extend the entire length of the switchboard and shall be firmly secured to each vertical section. Bus material shall be tin plated aluminum.

C.	To isolate incoming underground service conductors, an underground cable pull or auxiliary section shall be used. This section shall be of the non-bussed type and shall be sealable per local utility requirements, when required.

D.	The service section shall be designed for the system parameters as designed and shall have a metering compartment per utility requirements.

E.	If required, the fire pump tap section shall be on the line side of the main disconnect(s) and contain only through-bus and tap lugs to feed the fire pump.

F.	Individual sections shall be front accessible, not less than 20” deep and the rear of all sections shall align. Incoming line termination, main device connection and all bolts used to join current-carrying parts shall be installed so as to permit servicing from the front only so that no rear access is required. The branch devices shall be front removable and panel mounted with line and load side connections front accessible.

G.	All molded case circuit breakers, fusible switches, insulated case circuit breakers, bolted pressure switches or low voltage power circuit breakers used as a protective device in a branch circuit shall meet the requirements of the appropriate paragraph below.

1. 	Molded case circuit breakers (MCCB’s) shall be of quick-make, quick-break, trip-free thermal magnetic type with frame, trip and voltage ratings as designed. The switchboard shall have space or fully equipped provisions for future units as designed.	
2.	Fusible switches shall be of the quick-make, quick-break, trip-free type. Switch ratings and options shall be as designed.
3.	High contact pressure switch shall be quick-make, quick-break, trip-free type. Switch ratings and options shall be as designed.
4.	Bolted pressure switch shall be the quick-make, quick-break type, equipped with Class L fuses suitable for application on a system with available fault current as indicated in the fault calculations. Ampere ratings shall be as designed.
5.	Each insulated case circuit breaker shall be stationary frame, stored energy type, trip free, manually operated with solid-state trip device. Frame sizes and trip ratings to be as designed. All breakers to have an interrupting capacity as indicated in the fault calculations.
H.	Furnish and install in the service equipment and/or switchboard ground fault protection and indication equipment as indicated on the Drawings in accordance with NEC 230. All parts of the systems specified shall be UL listed. All new ground fault protection and indication equipment shall be factory installed, wired and tested by the switchboard manufacturer.

I.	The complete switchboard shall be phosphatized and finished with ANSI 61 light gray polyester powder paint.

J.	Each switchboard section shall have a factory label permanently affixed to it, listing the following information: Name of manufacturer, system voltage, ampacity, type, manufacturer’s shop order number, and date.

K.	Each section of switchboard shall bear a UL listing mark, where qualified and a short circuit rating label.

L.	Front, side, rear, and top of each switchboard section shall have a DANGER label in accordance with NEMA Standard PB-2.

M.	Approved Manufacturers: Siemens, Square D, Cutler-Hammer, G.E.

2.5	grounding and bonding
A.	Provide grounding of the electrical system in accordance with Article 250 of the National Electrical Code.  All raceway systems and power cables are to contain a grounding conductor sized in accordance with the NEC.

2.6	residential meter centers
A.	Meter centers shall be designed and constructed for use in residential or commercial applications. The metering shall be compact, pre-bussed modular construction with the ability to add modules to either side in the future.

B.	The meter center shall meet or exceed the local utility and “authority having jurisdiction” requirements. It shall consist of an incoming service module and meter modules. The modular metering shall be US listed for short circuit current ratings of at least that available per the serving utility, and 65K AIC minimum.

C.	The meter socket devices shall have individual covers. Meter sockets shall have a sealing provision.

D.	The meter sockets shall be made of high impact resistant, non-tracking, glass reinforced polyester resin. Socket jaws shall be tin-plated copper with spring steel reinforced clips.

E.	The bus bars shall be tin-plated aluminum. All unmetered bus shall be barriered and protected. Inaccessible bus connections shall be welded to assure continued reliability.

F.	Approved Manufacturers: Siemens, Square D, Cutler-Hammer, G.E.

2.7	load centers and circuit breakers
A.	Load Centers shall be factory pre-assembled using copper bussing and plug-on circuit breakers.  Separate feeder lugs shall be provided for each feeder conductor.  They shall be so designed that switching and protective devices can be replaced without disturbing adjacent units and without removing the main bus connectors, so that circuits may be changed without machine drilling or tapping.  Full size neutral bus bars shall be provided, and shall have a suitable lug for each outgoing feeder requiring a neutral connection. A separate ground bus shall be included in all load centers. There shall be a neutral and ground bus lug for each breaker location listed as space. Approved manufacturer:  Siemens, Square D, Cutler Hammer/Westinghouse, G.E.

B.	Circuit breakers shall be fully interchangeable, without disturbing adjacent units, quick-make, quick-break, ambient compensated, and trip indicating, minimum 15A.  Provide complete, accurate, typewritten resulting circuit schedules in panel.

C.	Single-pole circuit breakers shall be full module size; two poles shall not be installed in a single module (tandem). Each breaker shall be securely fastened to prevent movement and trims shall fit neatly and tightly to the breaker assembly. Interrupting rating shall be minimum 10K AIC or higher as indicated on the Drawings.

D.	Combination-type arc-fault circuit interrupter circuit breakers shall be UL 1699 listed.

E.	Branch circuits shall be arranged using double row construction except when narrow column panels are indicated.  A nameplate shall be provided listing panel type and ratings.

F.	Permanent numbers shall be affixed to each pole next to breakers.

G.	Load centers shall be coated with a rust inhibiting phosphate primer and two coats of light gray enamel.

2.8	wiring devices
A.	Wiring devices and cover plates shall be residential grade, color as selected by Architect.  Duplex Receptacles:  15Amp, 125Volt, NEMA 5-15R, 2-Pole, 3-Wire, Duplex Receptacle, Straight Blade, Grounding, Push-in and Side terminals, Thermoplastic, UL 498 listed. Switches: 15Amp, 120Volt, Toggle Framed Single-pole AC Quiet Switch, Residential grade, Grounding, Push-in and Side terminals, Thermoplastic. Other receptacles and switches to suit intended ampacity and use. Cover plates to be thermoset.

B.	Tamper-resistant (child-proof) receptacles shall be a type which contains internal contacts which require the presence of both blades to energize the receptacle, and shall be UL 498 listed.

C.	Ground Fault Circuit Interrupter receptacles shall be UL 943 listed, and shall have a RESET button that tests the GFCI every time it is pushed.

D.	Approved Manufacturers: Hubbell, Leviton, Cooper, Legrande.

2.9	elevator power module switch
A.	Provide power module switch in a single NEMA enclosure with all necessary relay(s), control transformer and other options as required for a complete and operational system. 

B.	The power module switch shall be constructed, listed and certified to NFPA, ANSI, and UL standards.

C.	 The power module switch shall have an ampere rating as designed, and shall include a horsepower rated fusible switch with shunt trip capabilities. The amp rating of the switch shall be based upon elevator manufacturer requirements and utilize Class J fuses.

D.	It shall include as an accessory, a 100VA control power transformer with primary and secondary fuses. It shall also contain an isolation relay. A normally open dry contact shall be provided by the Fire Alarm System to energize the isolation relay and activate the shunt trip solenoid. 

E.	The module shall contain the following options: Key to Test Switch, “ON” Pilot light, 1-pole Normally-closed mechanically interlocking contact for hydraulic elevators with automatic recall, fire alarm voltage monitoring relay. 

F.	The module shall have been successfully tested to a short-circuit rating with Class J fuses at 200,000 amps RMS Symmetrical. All switches shall have shunt trip capabilities at 120Vac from remote fire safety signal. 

G.	Approved Manufacturers: Bussmann or equal.

2.10	lighting and lighting controls
A.	Provide all lighting outlets indicated on the Drawings with a fixture of the type designated for the location.  Outlet symbols on the Drawings without a type designation shall have a fixture the same as those used in similar or like locations.  Provide lamps for all fixtures.
	
B.	Ballasts for linear lamps of 2’ to 8’ length shall be high frequency electronic type.  Total harmonic distortion (THD) shall be less than 20% Power factor (PF) at least 98%, ballast factor (BF) at least 87%, and ballast efficacy factor (BEF) at least 95%.  Minimum 5 year ballast and complete replacement labor warranty by manufacturer.  Approved manufacturer:  Advance, Motorola, and Magnetek.

C.	Linear fluorescent lamps shall be: 32 watt, T8 rapid start, 3500K color temperature, 85 CRI, 20,000 hours rated life.

D.	Approved lamp manufacturers:  General Electric, Osram/Sylvania and Philip
	
E.	LED lighting fixtures shall be in accordance with IED, NFPA, UL, as shown on the Drawings
	and as in these Specifications.

1.	LED drivers shall include the following features unless otherwise indicated:
a.	Power factor: > 0.9 nominal
b.	Input Voltage: 120V – 277V, 60 Hz
c.	Total Harmonic Distortion: < 20%
d.	Temperature Rating: 0 deg C – 40 deg C
e.	Integral short circuit, open circuit, and overload protection.
2.	LED modules shall include the following features unless otherwise indicated.
a.	Comply with IES LM-79 and LM-80 requirements.
b.	Minimum 80 CRI and color temperature 3000 deg K unless otherwise specified in Lighting Fixture Schedule/List.
c.	Minimum Rated Life: 70,000 hours per IES L70, unless otherwise specified in Lighting Fixture Schedule/List.
d.	Light output initial lumens as specified in Lighting Fixture Schedule/List.
e.	LED modules shall be field replaceable and contain quick-disconnects.
3.	LED lighting fixtures shall have available digital IES files from a NVLAP accredited testing laboratory in accordance with IESNA LM-79, which specifies the entire luminaire as the source, resulting in an efficiency of 100%. Lighting fixtures that do not have these test results available will not be accepted.
F.	Type 1 occupancy sensors shall be wallbox-mount passive infrared type, 180 degree field view, 900 square foot range, 30 sec to 30 min adjustable time delay, user-adjustable sensitivity, manual override switch, Watt Stopper WS series or equal.

G.	Type 2 occupancy sensors shall be ceiling-mount dual-tech infrared and ultrasonic type, 360 degree field view, 5 to 30 min adjustable time delay, Watt Stopper DT-300 series or equal.

2.11	minimum maintained foot-candles
A.	15:  Corridors, passageways and stairways adjacent to spaces with more than 50 foot-candles.

B.	10:  Corridors, passageways, stairways, storerooms, etc.

C.	2.5:  Covered parking garages.

D.	1:  Open parking, roadways (use IES recommendation to suit security level).

E.	0.5:  Walkways (use IES recommendation to suit security level).

2.12	generator set
A.	Generator set (gen-set) shall be the product of a manufacturer regularly engaged in the production of this type of equipment and one that has a local distributor and service organization. The generator set shall have a continuous standby rating as indicated on the Drawings.

B.	The entire generating system shall be built, tested and shipped so as to assure the unit is factory engineered and assembled so there is only one source of supply, service, and warranty responsibility.

C.	Gen-set shall be a skid mounted diesel gen-set with sub-base fuel tank. Fuel Tank shall be double wall construction, be equipped with overfill protection (auto shutoff), 5 gallon infill spill bucket with drain back, 12ft above grade tank fume venting and onsite pressure testing per city requirements. Fuel tank shall be sized to accommodate enough fuel to run continuously for up to eight hours.

D.	Gen-set shall have a four pole, revolving field alternator, directly connected to the engine shaft through a heavy-duty, flexible disc for permanent alignment.

E.	Gen-set shall meet the temperature rise standards for class “F” insulation as defined by NEMA MG1, and the insulation system shall meet the requirements for the higher class “H” rating.

F.	Gen-set shall have passed a three-phase symmetrical short circuit test to assure system protection and reliability.

G.	Gen-set shall be tested for motor starting ability by measuring the instantaneous voltage dip with a waveform data acquisition system.

H.	Gen-set shall utilize an advanced wire harness design for reliable interconnection within the circuitry.

I.	The alternator shall be salient-pole, brushless, 2/3 pitch, 12 lead, self-ventilated with drip-proof construction and amortisseur rotor windings and skewed for smooth voltage waveform. The ratings shall meet the NEMA standard MG1 temperature rise limits. The excitation system shall be of brushless construction controlled by a solid-state voltage regulator capable of maintaining voltage within +/-2.0% at any constant load from 0% to 100% of rating. The AVR shall be capable of proper operation under severe nonlinear loads and provide individual adjustments for voltage range, stability and volts-per-hertz operations. The AVR shall be protected from the environment by conformal coating. The waveform harmonic distortion shall not exceed 5% total RMS measured line-to-line at full rated load. The TIF (Telephone Influence Factor) shall not exceed 50.

J.	The alternator shall have a single maintenance-free bearing, designed for 40,000 hour B10 life.

K.	The gen-set shall be inherently capable of sustaining at least 250% of rated current for at least 10 seconds under a 3-phase symmetrical short circuit without the addition of separate current-support devices.

L.	Gen-set shall have fully life-tested protective systems, including “field circuit and thermal overload protection” and main-line circuit breaker(s) capable of handling full output capacity.

M.	Motor starting performance: 10% maximum line-to-line voltage dip as measured by a digital RMS transient recorder in accordance with IEEE standard 115, with step removal/application of any motor load while balance of loads are running. Alternator shall be sized for motor starting performance, and may not be the “standard size” for the gen-set standby size indicated on Drawings. Motor starting performance and voltage dip determination that does not account for all components affecting total voltage dip i.e. engine, alternator, voltage regulator and governor will not be acceptable. As such, the gen-set shall be prototype tested to optimize and determine performance as a gen-set system.

N.	The engine shall be a diesel, 4 cycle, radiator and fan cooled. The horsepower rating of the engine at its minimum tolerance level shall be sufficient to drive the alternator and all connected accessories. It shall be EPA certified from the factory.

O.	Gen-set shall have all accessories needed for a complete and operating system, including electronic isochronous governor capable of 0.25% steady-state frequency regulation, 12-volt positive-engagement solenoid shift-starting motor, positive displacement full-pressure lubrication oil pump, dry-type replaceable air cleaner elements, cartridge oil filters, dipstick and oil drain, fuel-transfer pump, fuel filter and electric solenoid fuel shutoff valve, battery, battery rack and cables, automatic battery charging alternator with solid-state voltage regulation, battery charger, critical silencer exhaust system, heaters for exterior applications, control panel, etc.

P.	Provide standard vibration isolation as recommended by the generator set manufacturer between the engine-alternator and heavy-duty steel base.

Q.	Gen-set controller shall be a microprocessor based control system that will provide automatic starting, system monitoring and protection. The control system shall be capable of PC based updating of all necessary parameters, firmware and software. The controller shall be mounted on the gen-set and shall have integral vibration isolation, and shall be prototype and reliability tested to ensure operation in the conditions encountered. The gen-set shall have alarms and status indication lamps that show non-automatic status and warning and shutdown conditions. The controller shall indicate with a warning lamp and or alarm and on the digital display screen any shutdown, warning or engine fault condition that exists in the generator set system.

R.	Provide exterior grade sound/weather enclosure offering internal-mounted critical silencer and flexible exhaust connector, 14 gauge steel construction with hinged doors with stainless steel hinges, interchangeable modular panel construction, fade-, scratch- and corrosion-resistant manufacturer standard color powder-baked finish, lockable, flush-mounted door latches, vertical air inlet and outlet discharge to redirect air and reduce noise, certified to withstand 150 mph wind load rating, acoustic insulation that meets UL 94 HF1 flammability classification and repels moisture absorption. All acoustical insulation shall be fixed to the mounting surface with pressure sensitive adhesive or mechanically fastened.

S.	Provide subbase fuel tank offering above-ground rectangular secondary containment tank mounted directly to the generator set, below the generator set skid. Capacity shall be as needed to support the gen-set for a period of 24 hours at 100% of rated load. Both the inner and outer tanks shall have emergency relief vents. Shall have flexible fuel lines. Secondary containment generator set base tank shall meet UL 142 tank requirements, and comply with the installation standards of NFPA 30 and NFPA 37. Shall have fuel fill with lockable manual fill cap, direct reading UL listed magnetic fuel level gauge with a hermetically sealed vacuum tested dial, and float switch for local annunciation of a low fuel level condition.

T.	Provide multi-light remote annunciator in location shown on Drawings, along with connection cable.

U.	Approved Manufacturers: Kohler, Generac, Onan, Caterpillar.

2.13	automatic transfer switch
A.	Automatic transfer switch shall be UL 1008 listed and conform with the requirements of the NEC, NFPA 110, IEEE Standard 446, and NEMA standard ICS10. It shall have amp and voltage rating and number of poles as shown on the Drawings.

B.	It shall have an electrically operated, mechanically held mechanism, and shall have a double-throw, mechanically interlocked design (break-before-make power contacts), and enclosed arc chambers with arch chutes.

C.	Shall be standard-transition, and shall have main shaft auxiliary position-indicating contacts, one set Normal and one set Emergency.

D.	Shall have microprocessor-based controller with the following features:

1.  	Environmentally sealed user interface.
2.  	LCD backlit display.
3.  	Dynamic function keypad to allow complete programming and viewing capability at the transfer switch door.
4.  	LED indicators: Source available, transfer switch position, service required (fault), and “not in auto”.
5. 	Voltage sensing on all phases. Phase-to-phase sensing and monitoring with 0.5% accuracy on both sources.
6. 	Frequency sensing with 0.5% accuracy on both sources.
7. 	Anti-single phasing protection.
8. 	Phase rotation sensing for three-phase systems.
9. 	Real-time clock with automatic adjust for daylight saving time and leap year.
10. 	Time-stamped event log.
11. 	Fail-safe transfer for loaded test and exercise functions.
E.	All main contacts shall be silver composition. Inspection of all contacts shall be possible from the front of the switch without disassembly of operating linkages and without disconnection of power conductors. All stationary and moveable contacts shall be replaceable without removing power conductors and/or bus bars.

F.	Designs utilizing components of molded-case circuit breakers, contactors, or parts thereof, which are not intended for continuous duty, repetitive switching or transfer between two active power sources, are not acceptable.

G.	The ATS shall be furnished in a NEMA 1 enclosure for indoor use.

H.	Time Delays:

1.	An adjustable time delay of 0 to 10 seconds shall be provided to override momentary normal source outages and delay all transfer and engine starting signals. Capability shall be provided to extend this time delay to 60 minutes by providing an external 12 or 24 VDC power supply.
2.	A time delay shall be provided on transfer to the emergency source, adjustable from 0 to 60 minutes, for controlling timing of transfer of loads to emergency.
3.	A time delay shall be provided on re-transfer to normal. The time delays shall be adjustable from 0 to 60 minutes. Time delay shall be automatically bypassed if the emergency source fails and the normal source is acceptable.
4.	A time delay shall be provided on shut down of engine generator for cool down, adjustable from 0 to 60 minutes.
5.	A time delay activated output signal shall also be provided to drive external relay(s) for selective load disconnect control (i.e. elevator). The controller shall be capable of controlling a maximum of 9 individual output time delays to step loads on after a transfer occurs. Each output maybe be individually programmed for their own time delay of up to 60 minutes. Each sequence shall be independently programmed for transferring from normal to emergency and transferring from emergency to normal. The controller shall also include the following built-in time delays for the following operations:
a. 	0 to 60 minute time delay on failure to acquire the acceptable electrical parameters from the emergency source.
b. 	0 to 60 minute time delay for a failure to synchronize on an in-phase operation.
c. 	60 minute time delay for the load disconnect position for delayed transition operation.
6. 	All time delays shall be adjustable in 1 second increments, and shall be adjustable by using the display and keypad or with a remote device connected to the communications interface port through a security-password system.
7.	Each time delay shall be identified and a dynamic countdown shall be shown on the display.
I.	All standard door mounted switches and long life super bright indicating LEDs shall be integrated into a flush-mounted, interface membrane or equivalent in the enclosure door for easy viewing & replacement. The panel shall be capable of having manual locking feature to allow the user to lockout all membrane mounted control switches to prevent unauthorized tampering. This cover shall be mounted with hinges and have a latch that may be padlocked.

J.	An in-phase monitor shall be a standard feature in the controller. The monitor shall control transfer so that motor load inrush currents do not exceed normal starting currents, and shall not require external control of power sources. The in-phase monitor shall be specifically designed for and be the product of the ATS manufacturer. The in-phase monitor shall be capable of being enabled or disabled from the user interface.

K.	The controller shall provide an internal engine exerciser. The engine exerciser shall allow the user to program up to 21 different exercise routines based on a calendar mode. For each routine, the user shall be able to:

1.	Enable or disable the routine.
2.	Enable or disable transfer of the load during routine.
3.	Set the start time, time of day, day of week, week of month.
4.	Set the duration of the run.
5.	At the end of the specified loaded exercise duration the switch shall transfer the load back to normal and run the generator for the specified cool down period. All loaded exercises shall be immediately ended and retransfer shall occur if the standby source fails. The next exercise period shall be displayed on the main screen with the type of exercise, time and date. The type of exercise and the time remaining shall be displayed when the exercise is active. It shall be possible of ending the exercise event with a single button push.
L.	The manufacturer shall maintain a national service organization of employing personnel located throughout the contiguous United States. The service center’s personnel must be factory trained and must be on call 24 hours a day, 365 days a year.
PART 3   EXECUTION
3.1	INSTALLATION REQUIREMENTS
A.	Electrical plans are diagrammatic.  Verify exact equipment locations for all equipment.  Coordinate with architectural drawings and installations to avoid conflicts

B.	All work shall be installed in a neat, inconspicuous, professional manner.  Conduit runs shall parallel structural lines where exposed.

C.	Support conduits nominally every 6 feet along runs and within 18 inches of terminations, ells and fittings. Outlet boxes, fixtures and equipment shall be securely mounted and supported.

D.	The site shall be left clean and free of dirt and debris.  Loadcenters, fixtures, outlets and equipment shall be left clean and free of foreign materials and dirt.

E.	Loadcenters, switches, distribution centers and all controls shall be clearly and permanently labeled as follows:
	
F.	Loadcenters shall be labeled with designation, voltage and phase. Labels shall be black on white phenolic plastic with the lettering engraved to expose white lettering.  Loadcenter designation shall have 1/2” high letters and voltage and phase shall be ¼” high. Nameplates shall be secured with screws. Adhesive is not acceptable.
	
G.	Lamps and lighting fixtures of types and sizes as indicated shall be furnished and installed complete.  Provide with all required mounting accessories.

H.	Lamps of the proper type, wattage, and voltage rating shall be delivered to the project in the original cartons and installed in the fixtures just prior to the completion of the project.  Provide lamp type as recommended by the fixture manufacturer.

I.	Fixtures shall be left clean at the time of acceptance of the work with every lamp in operation.  If fixtures are deemed dirty by the Architect at completion of the project, the Contractor shall clean them.

J.	Fixtures shall be carefully aligned, leveled in straight lines, and located as shown on the Architectural reflected ceiling plan.  The final decision as to adequacy of support and alignment shall be made by the Architect.  The fixtures shall be supported and fastened to the ceiling system.

K.	It shall be the contractor’s responsibility to locate and aim occupancy sensors in the correct location required for a complete and proper volumetric coverage within the range of coverage of controlled areas per the manufacturer’s recommendations.  The contractor shall provide the quantity of sensors necessary to properly and completely cover each room indicated to have occupancy sensing.

L.	The contractor shall provide power packs as required to accomplish the occupancy sensing indicated.

M.	It is the contractor’s responsibility to arrange a pre-installation meeting with the manufacturer’s factory authorized representative, at the Owner’s facility, to verify placement of sensor and installation criteria.

N.	The contractor shall provide, at the Owner’s facility, the training to familiarize the Owner’s personnel with the operation, use, adjustment, and problem-solving diagnosis of the lighting control equipment and systems.

O.	The contractor shall provide, at the Owner’s facility, factory authorized representatives for training of the Owner’s personnel with the operation, use, adjustment, and problem-solving diagnosis of the Gen-set and transfer switch equipment and systems.

P.	Receptacles shall be tamper-resistant in dwelling unit areas as required by the NEC.

Q.	Circuit breakers shall be combination-type arc-fault circuit interrupter where serving dwelling unit areas as required by the NEC.
END OF SECTION 



