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PART I – GENERAL

1.01 RELATED DOCUMENTS

A. All contract documents, including general and supplementary conditions and



division I General requirements, apply to the work of this section.

1.02 DESCRIPTION OF WORK

A. Provide all labor materials, and equipment to furnish, install, and place in 



operation the Emergency/Standby power generation system in accordance 



with the contract documents and manufacturer's drawings and installation 

instructions. All equipment shall be U/L 2200 listed and labeled, factory tested, and delivered ready for field installation.

B. The responsibility for performance to this specification shall not be divided 



among individual component manufacturers, but must be assumed solely by 



the primary manufacturer. This includes generating system design, 



manufacture, test, and having a local supplier responsible for service, parts, 



and warranty for the total system.

C. Generator set mounted subassemblies such as cooling system, base, air 



intake system, exhaust outlet fittings, and generator set mounted controls and 



switchgear shall also be designed, built, and assembled as a complete unit by 



the engine/generator manufacturer.

1.03
APPROVED MANUFACTURERS

A. The engine and generator shall be the product of an ISO 9001 certified 


manufacturer. The design is based on a Caterpillar engine/generator set. Any 


changes to the design based on other manufacturers will be the responsibility 


of the installing contractor at no additional cost to the owner. The naming of a 


specific manufacture does not waive any requirements or performance of 


individual components described in this specification.

B. Substitutions to this specification shall include complete submittal data clearly 



identifying all deviations or exceptions and shall be submitted for approval a 



minimum of ten (10) days prior to the bid date.

C. The Generator Distributor shall have an ISO 9001:2008 Certified Quality Program in order to be considered as an acceptable supplier.  Details of the Quality Certification shall be included with the Approval Submittal Documentation.

1.04
SYSTEM RATING

A. The electric power generating system including engine mounted radiator shall have a site capability of:

250 KW

	


                        312.50  
kVA ~ 0.8 PF, standby rating
	


                       277/480
Volts AC, Wye connected, 3 Phase, 60 Hertz
	


                           500 
Altitude (Feet)
	


                           110
Maximum Engine Ambient Temperature (°F)

	


                            -20 
Maximum Outside Temperature (°F)

	


1.05
SUBMITTALS

A. Submittals for approval shall include but not be limited to:

1. Certification of Prototype Testing.


2.
Component List - A breakdown of all components and options.

3. Technical Data - Manufacturer produced generator set specification or 


data sheet identifying make and model of engine and generator, and 


including relevant component design and performance data.

4. Auxiliary Equipment - Specification or data sheets, including switchgear, 


transfer switch, vibration isolators, and day tank.

5. Drawings - General dimensions drawings showing overall generator set 


measurements, mounting location, and interconnect points for load leads, 


fuel, exhaust, cooling and drain lines.

6. Wiring Diagrams - Wiring diagrams, schematics and control panel outline 


drawings published by the manufacturer for controls and switchgear 


showing interconnect points and logic diagrams for use by contractor and 


owner.

7. Warranty Statements - Warranty verification published by the 


manufacturer.

1.06
PRODUCTION TESTS


A.
The system manufacturer shall perform production tests on the complete 



generator set supplied at the generator set manufacturers facility. A certified 



report of these tests shall be available when requested at the time of the 



generator set order. These tests and controls shall include but not be limited 



to:


1.
Operation at rated kW


2.
Operation at rated kVA


3.
Transient and steady state governing


4.
Transient and steady state voltage regulation


5.
Operation of all alarm and shutdown devices


6.
Single step load pickup of rated kW


7.
Operation at 2250 rpm (125% overspeed) at room temperature

1.07
PROTOTYPE TESTS

A. The system manufacturer must certify that engine, generator, controls, and 

switchgear have been tested as complete system of representative 

engineering models (not on equipment sold). Prototype testing shall include:


1.
Fuel consumption at 1/4,1/2, 3/4, and full load


2.
Exhaust emissions


3.
Mechanical and exhaust noise


4.
Governor speed regulation at 1/4, 1/2, 3/4, and full load; and during transients


5.
Motor starting kVA


6.
Generator temperature rise in accordance with NEMA MG 1-22.40


7.
Voltage regulation at 1/4, 1/2, 314, and full load; and during transients


8.
Harmonic analysis, voltage waveform deviation and telephone influence factor


9.
Generator short circuit capability


10.
Cooling system performance


11.
Torsional analysis


12.
Linear vibration analysis

13. Generator revolving field assembly for 2 hours at 2700 rpm (150% 


overspeed) and 70C, and each production unit tested at 2250 rpm (125% 


overspeed) at room temperature.

1.08
WARRANTY I SERVICE

A. The manufacturer's and dealer's standard warranty shall in no event be for a 



period of less than two (2) years from date of initial start-up of the system and 



shall include repair parts, labor, reasonable travel expense necessary for 



repairs at the job site, and expendables (lubricating oil, filters, antifreeze, and 



other service items made unusable by the defect) used during the course of 



repair. Applicable deductible costs shall be specified in the manufacturer's 


warranty. Running hours shall not be a limiting factor for the system warranty 


by either the manufacturer or servicing dealer. Submittals received without 


written warranties as specified will be rejected in their entirety.

B. The generator set supplier shall have factory trained service representatives 


and tooling necessary to install, test, maintain, and repair all provided 


equipment and shall be located within 50 miles of the customers site.

C. The generator set supplier shall have sufficient parts inventory to maintain 


over the counter availability of at least 90% of any required parts and shall 


guarantee 100% parts availability within 48 hours from the time an order is 


entered with the dealer.

PART 2 - PRODUCTS

2.01
SYSTEM PERFORMANCE

A. The power generating system shall conform to the following performance 


criteria at the site conditions:

1. Rating - Engine brake horsepower shall be sufficient to deliver full rated 


generator set kW/kVA when operated at rated rpm and equipped with all



engine-mounted parasitic and external loads such as radiator fans and 



power generators.

2. Start Time and Load Acceptance - Engines shall start, achieve rated 


voltage and frequency, and be capable of accepting load within 10 


seconds when properly equipped and maintained.

3. With the power generating system at normal operating temperature, it 


shall accept a 100% block load, less applicable derating factors, in 


accordance with NFPA 110.

4. Frequency regulation  shall be Isochronous, regulated to within +/- 0.25 % 


from no load to full load.

5. Voltage regulation shall be +/- 0.5% for any steady state load between no 


load and full load.

2.02
EMISSIONS

A.  The proposed generator set shall be EPA Tier 3 Certified and in compliance with Federal and State Emission regulations at the time of installation/commissioning.  

2.03
ENGINE

A. The engine shall be a stationary, liquid cooled, 1800 rpm, four-cycle design, 


vertical in-line, with dry exhaust manifolds. It shall have 6 cylinders with a 


minimum cubic inch displacement of 537 and be manufactured in the United 


States. 

2.04
ENGINE ACCESSORY EQUIPMENT

A. The engine shall be cooled by an engine mounted, vertical radiator with 


blower type fan, using a 50% antifreeze/coolant mixture. Antifreeze shall 


have a service life of 3000 hours without maintenance. The radiator shall 


properly cool the engine while the engine is operating at full load and 0.25 


inch H20 external air restriction. The minimum ambient capability shall be 


110(F.  Air flow total for combustion and cooling shall not exceed 18,500


CFM.

B. Electric starting motor and control circuit capable of three complete starting 


cycles without overheating.

C. Mechanical, positive displacement lube oil pump with replaceable full flow 


filter, oil cooler, and dip stick.

D. Mechanical, positive displacement fuel transfer pump with replaceable full 


flow filter.

E. Fuel Filter and serviceable fuel system components shall be located to 


prevent fuel from spilling onto genset batteries.

F. Manually operated fuel priming pump. 

G. Replaceable dry element air filter.

H. Engine mounted electrically powered, thermostatically controlled jacket water 


heater sized to ensure proper starting.  Shall include isolation valves and 


adjustable thermostat.

I. Flexible, stainless steel exhaust connector. 

J. Flexible fuel lines

K. Battery charging alternator with regulator and charge rate ammeter.

2.05
GENERATOR

A. The generator shall be close coupled, drip proof and guarded, constructed to NEMA 1 and IP 22 standards, single bearing, salient pole, revolving field, synchronous type with amortisseur windings in the pole faces of the rotating field and skewed slator windings to produce optimum voltage waveform.

B. The generator shall be capable of delivering rated kVA at 60 Hz and 0.8 PF 


within +/- 5% of rated voltage.

C. All insulation systems shall meet NEMA MG-1 standards for Class H systems. 


The actual generator temperature shall be limited to Class F levels (130 0C 


rise by resistance over 40 0C ambient). Materials which support fungus 


growth shall not be used.

D. The revolving field coils shall be precision wet layer wound with epoxy based 


material applied to each layer of magnet wire. The revolving field assembly 


shall be prototype tested for 2 hours at 2700 rpm (150% overspeed) and 


700C, and each production unit shall be tested at 2250 rpm (125% 


overspeed) at room temperature. The revolving field assembly shall be 


balanced to 0.5 mil peak-peak. The stator shall have two dips and bakes 


using Class H impregnating varnish.

E. A 3 phase permanent magnet (PMG) generator shall provide the source of 


excitation to the exciter to increase immunity to non-linear loads and to 


maintain 300% of rated current for 10 seconds during shortcircuit conditions.

F. The automatic voltage regulator (AVR) shall maintain generator output 


voltage within +/- 0.5% for any constant load between no load and full load. 


The regulator shall be a totally solid state design which includes electronic 


voltage buildup, volts per Hertz regulation, three phase sensing, 
overexcitation protection, loss of sensing protection, temperature 


compensation, shall limit voltage overshoot on startup, and shall be 


environmentally sealed.

2.06
CIRCUIT BREAKER

A. The three (3) pole main line circuit breaker shall be provided to protect the 


generator against external faults and provide a positive disconnect device at 


the generator output terminals. The breaker shall be UL listed with shunt trip 


device connected to engine I generator safety shutdowns. The breaker shall 


be mounted [RH] or [LH] on the generator in a NEMA 1P22 guarded drip-


proof enclosure which provides direct access for cable from the top or bottom.

2.07
CONTROLS - GENERATOR SET MOUNTED

A. The control panel shall be designed and built by the engine-generator 


manufacturer. It shall be mounted on the generator set and incorporate 100% 


solid state microprocessor based control circuitry and digital instrumentation. 


All electronic control components are to be mounted in sealed, dust tight, 


Watertight, metal housings. Housings which must be opened for service or 


setup are not acceptable. All output circuits greater than lOOmA shall be fuse 


or circuit breaker protected. The panel shall be labeled with ISO symbols and 


comply with IEC 144, IP 22, and NEMA 12 for external environmental 


resistance, and IP 44 and NEMA 12 for resistance of the internal sealed 


modules. The control panel shall be capable of facing the right, left, or rear 


and shall be vibration isolated.


B.
The panel shall include the following equipment I functions:

1.
Automatic remote start capability with mode of operation selectable from a 



panel-mounted 4-position switch (Stop, Manual, Automatic, Reset).


2.
Cycle crank with adjustable "crank" and "rest" times.


3.
Adjustable cooldown timer.


4.
Emergency Stop push button requiring manual reset.


5.
Voltage adjustment potentiometer to adjust voltage +10, -25% of rated.

6. [Optional RS-232 communications adapter] A communications adapter 


shall be provided to allow RS-232 communications between the generator 


set and a remote Personal Computer or other RS-232 device. Use of the 


adapter will allow the generator set to be remotely started or stopped and 


provide access to any of the engine or generator operational parameters 


as well as all alarms, shutdowns, or diagnostic codes.  A Windows based 


software package shall be provided with the adapter.

7. Individual flashing LED's shall be provided. The use of a common alarm or 


shutdown lamp which depend on a separate display to determine the 


alarm or fault condition is not acceptable. Separate LED annunciation 


shall be provided for:




Overspeed (red)




Overcrank (red)




High Coolant temperature (red)




Low Oil pressure (red)




Emergency Stop (red)




Low Coolant Level (red)

8. NFPA 110 alarm module with common alarm and silence switch.  Separate LED annunciation shall be provided for:



Approach High Coolant Temperature (Amber)



Approach Low Oil Pressure (Amber



Low Water Temperature (Amber)



Low DC Volts (Red)



Low Fuel (Amber)



Fuel Tank Rupture (Red)



Ground Fault (Red)

9. Remote Annunciator Panel

A. The engine generator shall be supplied with a flush (surface) mount 


remote Annunciator panel with face plate, mounted to annunciation 


terminal strip, to give remote indication of the following:


Generator powering load (position signal from ATS)




Battery charger malfunction (red)




High jacket water temperature (prewarn-amber) (shutdown – red)




Low water temperature (prewarn-amber)




Low oil pressure (prewarn-amber) (shutdown-red)




Low fuel




Overspeed (red)




Overcrank (red)




Fuel tank rupture




Low water level




Ground fault




Horn silence



10.
Panel illumination lights (2) with ON/OFF switch

11. Separate digital displays shall be provided for the engine and generator 


parameters.  These displays shall allow the simultaneous display of AC 


parameters and at least one (selectable) engine parameter to be 


displayed at the same time. Requirements for these displays are as 


follows:

12. Digital display and phase selector switch for generator operational 


parameters. True RMS sensing of these parameters shall be utilized to 


minimize distortion due to non-linear loads and ensure accuracy.



AC volts (+/- 0.5% accuracy)



AC amps (+/- 0.5% accuracy)



Hertz (+1-0.3 Hz accuracy)



Kilowatts (Total and per phase)



Kilovars (Total)



Kilovolt – Amps KVA (Total)



Kilowatt – Hours KWHR (Total)



Kilovar – Hours KVAR-HR (Total)



Percent of rated power (Total)



Power Factor (Average Total and per phase)



13.
Digital display for:



Engine RPM (+/- 0.5% accuracy)



DC voltage (+/- 0.5% accuracy)



Oil pressure (+/- 0.5% accuracy)



Coolant temperature (+/- 0.5% accuracy)



Operating hours



14.
Diagnostic capability:



Must provide dual level diagnostics identifying both system level and 



component level. The diagnostic codes shall be maintained in a history log 



specifying the number of occurrences, and second/minute/hr at which they 



occur.

15. Protective Relaying (Programmable trip point and time delay)

Overvoltage (alarm & shutdown)

Undervoltage (alarm & shutdown)

Overfrequency (alarm & shutdown)

Underfrequency (alarm & shutdown)

Overcurrent (alarm & shutdown)

Reverse Power (shutdown)

16.
Sensors:



Sensors providing a pulse width modulated output shall be utilized for oil 



pressure, coolant temperature sensing and shall be protected against a 



fault to battery. The usable output range of the sensor shall be 



limited to 5% to 95% duty cycle. Output outside the usable range shall be 



diagnosed as a fault condition and appropriate diagnostic shall be 



provided. Separate speed sensing signals shall be provided for overspeed 



protection and electronic governor.



17.
Ambient parameters:



operating: -40C to +70C (-40 F to +158 F)



storage: -55 C to +85 C (-67 F to +185 F)



humidity: 0 to 100% relative humidity

18. Must be impervious to salt spray, fuel, oil and oil additives, coolant, spray 


cleaners, chlorinated solvents, hydrogen sulfide and methane gas, and 


dust.

2.08
BASE

A. The engine and generator shall be assembled to the base using vibration 


isolators which comply with seismic zone 2. The generator set base shall 


be designed and built by the engine-generator manufacturer to resist 


deflection, maintain alignment, and minimize resonant linear vibration.

2.09
BATTERY CHARGER

A. A dual rate 10 ampere battery charger shall be provided which shall accept 


120 volt AC single phase input to provide 24 volt DC output. It 


shall be fused on the AC input and DC output, incorporate current limiting 


circuitry, and include a DC ammeter and voltmeter. The use of a crank 


disconnect relay to protect the charger during starting is not acceptable. The 


charger shall be housed in a NEMA 1 enclosure vibration suitable for wall 


mounting.

B. The charger shall include LED annunciation for low battery voltage, high 


battery voltage, battery charger malfunction, and AC failure; and dry contacts 


for battery charger malfunction and low battery voltage.

2.10
BATTERIES

A. Twenty-four (24) volt starting batteries; sized as recommended by the 


generator set manufacturer to comply with the starting and temperature 


specifications; battery cables, and base mounted battery rack shall be 


provided.  The batteries shall be warranted by the gen set manufacturer.

2.11 DAY TANK

A.
The day tank system shall be supplied by the engine generator set 


supplier and shall include the following:



1.
50 gallon tank, pressure tested, double walled, U/L Listed



2.
Rupture basin alarm contact



3.
Low level alarm contact.



4.
Float controls       



5.
Fuel gauge, dial type



6.
Connections for:




a.
Engine supply.




b.
Engine return.




c.
Vent with vent whistle.




d.
Bottom drain.




e.
Fuel gauge.




f.
Manual fill cap, lockable.

2.12
EXHAUST SILENCER

A. A critical exhaust silencer shall be sized and supplied by the engine supplier.  


The silencer and associated piping shall not impose more than 27 inches 


water restriction.

B. The silencer shall utilize a high temperature coating system to prevent rusting 


and shall be mounted near the engine to minimize noise and condensation.  A 


provision for draining moisture shall be included.

C. The silencer shall be mounted and insulated inside the Sound Attenuated 

Enclosure for outdoor applications.

2.13
WEATHERPROOF HOUSING WITH FUEL TANK BASE (9930)
A.
A weatherproof, sound attenuated, walk-in type enclosure shall be provided to house the engine/generator and accessories.  The enclosure is to be in compliance with the National Electrical Code (NEC), and the National Fire Protection Association (NFPA) for clearance around electrical equipment as specified.  The enclosure shall conform to the following design criteria, and be manufactured by Pritchard-Brown (Div. of Enviro Industries), type 9910/9930.

· Rigidity wind test equal to 115 MPH
· Roof load equal to 50 lbs. per sq. ft.
· Floor load equal to 200 lbs. per sq. ft.
· Rain test equal to 4" per hour
· Certified to meet the BOCA basic bldg. and mech. codes
B.
Test data on similar construction by manufacturer, reviewed by a P.E. licensed in the Commonwealth of Massachusetts, shall be available upon request.

C.
Enclosure will consist of a roof, fuel tank and rupture basin base, two(2) side walls, and two(2) end walls, of stressed skin, semimonocoque construction.

D.
The system shall include a cooling and combustion air inlet silencer section, an equipment enclosure section, and a cooling air discharge silencer section.  It shall be designed to reduce source noise by an estimated average 25 dB(A) as measured at 1 Meter.  The enclosure shall be designed as follows:

E.
Roof and walls shall each be of one-piece semi-monocoque construction.  All framing  members shall be 6063-T6 aluminum, or aluminized steel.  Skin material shall be min. thickness 0.040" prepainted aluminum (roof shall be mill-finish). A minimum of six colors shall be available for enclosure exterior.  Skin panels shall be hard-riveted to framing members on 3" centers maximum. Pop rivets and bolts are not acceptable fasteners to attach exterior skin to framing.  Roof assembly shall be cambered to aid in rain runoff.

F.
Insulation in walls and roof shall be semi-rigid, thermo-acoustic, thickness as required to meet the noise criteria specified.  Lining shall be perforated, mill-finish aluminum.  Self-adhesive foam and loose or bat-type insulating materials will not be accepted.

G. An integral fuel tank underframe with floor and rupture basin shall be supplied, consisting of the following: a rupture basin utilizing minimum 7 ga. steel channel perimeter walls and bottom; a U.L. listed (per U.L. 142) above-ground 500 gallon capacity rectangular tank of minimum 12 ga. steel construction; and a floor system consisting of fabricated or structural steel crossmembers on centers averaging 16 inches.  The crossmembers will be overlayed with OSB board topped with 14 ga. steel diamond plate.  This wood/steel combination must be used for acoustic isolation of the generator set from base.  The tank shall have venting and emergency venting per U.L. 142, lockable fill, low level and high level alarm contacts, and a D.C. electric analog level gauge.  The crossmembers shall incorporate 3/8" thick steel tapping plates for genset mounting.  The rupture basin shall have a float contact to indicate tank rupture, and the entire system shall be leak tested prior to installation.

H.
Four-point lifting provisions shall be provided at or near the enclosure base, with capacity suitable for rigging the entire assembly.  Quality assurance procedures of the manufacturer shall include regular testing of the lift devices.

I.
Two (2) single personnel access doors shall be provided.  Door shall consist of an extruded aluminum frame with skin material   matching enclosure.  Door shall be fully gasketed to form a weather tight perimeter seal.  Hinges shall be forged aluminum with stainless steel pins, handle shall be stainless steel and padlockable, and lock mechanism shall be three-point, with panic hardware to allow opening from inside even when padlocked.

J.
Air handling shall be as follows:  Air will enter the enclosure through removable hood(s) or an integral, baffled plenum.  Motor operated damper(s) will be provided, wired to open upon engine startup.  Radiator discharge will be through a gravity operated damper and into a hood or vertical plenum, as dictated by airflow. The system shall not exceed 0.5" w.g. total external static pressure to ensure adequate airflow for cooling and combustion.

K.
A bolt-in-place removable wall panel shall be provided for maintenance and/or equipment installation.

L.
Enclosure manufacturer shall provide all necessary hardware to internally mount the specified exhaust silencer(s) and maintain the weatherproof integrity of the system.  Silencer and exhaust flex shall be insulated.  Include a 10’ stainless steel concentric exhaust extension when required by local code.
M. The enclosure shall include A.C. and D.C. lighting, duplex receptacles, and an A.C. distribution panel.  D.C. lights to have timer type switch.  All devices in the enclosure, including specified generator set accessories, shall be prewired in E.M.T. by enclosure manufacturer.  In addition, the manufacturer shall perform the system integration of all components in the enclosure, mechanical and electrical.

PART 3 - EXECUTION

3.01
INSTALLATION I ON SITE TESTING

A. The installation shall be performed in accordance with shop drawings, 


specifications, and the manufacturer's instructions; and shall comply with 


applicable state and local codes.

B. The generator set shall be tested in accordance with NFPA110 to show it is free of any defects and will start automatically 
and carry full load. This testing is to be performed at the jobsite. Testing shall be completed in the presence of the owner’s engineer or his appointed 
representative. With the exception of fuel, all consumables necessary for testing shall be furnished by the bidder. Any defects which become evident during the test shall be corrected by the bidder at his own expense.


C.
Proper operation of the following shall be demonstrated:


1.
All auxiliary equipment supplied to this specification.


2.
Starting and charging system components.



All controls, engine shutdowns, and safety devices


D.
Cold start test:



The unit shall demonstrate the ability to start from a "cold" standby condition 



(ie. normal standby mode with engine coolant temperature at normal 



temperature established by properly functioning jacketwater heater.


E.
Load Bank Test:



The unit shall be operated at 75% of full load rating for one hour followed by 



three hours operation at 100% full load. After the first half-hour stabilization 



period at full load, the following shall be recorded at fifteen minute intervals:



Voltage, amperage and frequency



Fuel pressure, oil pressure and water temperature



Exhaust gas temperature at engine exhaust outlet



Ambient temperature

3.02
SERVICE MANUALS AND PARTS BOOKS

A. The system manufacturer's authorized local dealer shall furnish one copy 


each of the manuals and books listed below for each unit under this contract:

1. OPERATING INSTRUCTIONS - with description and illustration of all 



switchgear controls and indicators; and engine and generator controls and 



indicators.

2. PARTS BOOKS - that illustrate and list all assemblies, subassemblies and 



components, except standard fastening hardware (nuts, bolts, washers, 



etc.).

3. PREVENTATIVE MAINTENANCE INSTRUCTIONS - on the complete 



system that cover daily, weekly, monthly, biannual, and annual 



maintenance requirements and include a complete lubrication chart.

4. ROUTINE TEST PROCEDURES - for all electronic and electrical circuits 



and for the main AC generator.

5. TROUBLESHOOTING CHART - covering the complete generator set 



showing description of trouble, probable cause, and suggested remedy.

AUTOMATIC TRANSFER SWITCH

PART 1 - GENERAL
1.01
WORK INCLUDED


 A.
Automatic Transfer Switches

1.02
SYSTEM

A. Furnish the automatic transfer switches to automatically transfer between the

normal and emergency power source.  The transfer switch shall be supplied 

as part of the engine/generator package for system responsibility.

1.03
APPLICABLE STANDARDS

A. The automatic transfer switches covered by these specifications shall be 


designed, tested, and assembled in strict accordance with all applicable 


standards of ANSI, U.L., IEEE and NEMA.

1.04  
SUBMITTALS

A. Manufacturer shall submit shop drawings for review, which shall include the 


following, as a minimum:


1.
Descriptive literature


2.
Plan, elevation, side, and front view arrangement drawings, including   



overall dimension, weights and clearances, as well as mounting or   

           anchoring requirements and conduit entrance locations.


3. 
Schematic diagrams.


4. 
Wiring diagrams.


5. 
Accessory list.

PART 2 - PRODUCTS
2.01
ACCEPTABLE MANUFACTURERS

        
A.
Russelectric

2.02
CONSTRUCTION

A. General



1.
The automatic transfer switch shall be furnished as shown on the 




drawings.  Voltage and continuous current ratings and number of poles 




shall be as shown.



2.
On 3 phase, 4 wire systems, utilizing ground fault protection, a true 4 




pole switch shall be supplied with all four poles mounted on a common 




shaft.  The continuous current rating and the closing and withstand rating 




of the fourth pole shall be identical to the rating of the main poles.



3.
The transfer switch shall be mounted in a NEMA 1 enclosure, unless


otherwise indicated.  Enclosures shall be fabricated from 12 gauge steel.  


The enclosure shall be sized to exceed minimum wire bending space 


required by UL 1008.

4. The transfer switch shall be equipped with an internal welded steel pocket,


housing an operations and maintenance manual.



5.
The transfer switch shall be top and bottom accessible.

6. The main contacts shall be capable of being replaced without removing


the main power cables.

7. The main contacts shall be visible for inspection without any major   

                 disassembly of the transfer switch.


8.  All bolted bus connections shall have Belleville compression type 


washers.


9.  When a solid neutral is required, a fully rated bus bar with required AL-CU


neutral lugs shall be provided.


10.Control components and wiring shall be front accessible.  All control 




wires shall be multiconductor 18 gauge 600 volt SIS switchboard type 




point to point harness.  All control wire terminations shall be identified with 




tubular sleeve-type markers.



11.
The switch shall be equipped with 90 degrees C rated copper/aluminum




solderless mechanical type lugs.



12.
The complete transfer switch assembly shall be factory tested to ensure


proper operation and compliance with the specification requirements.




A copy of the factory test report shall be available upon request.



B.
Automatic Transfer Switch

1. The transfer switch shall be double throw, actuated by two electric


operators momentarily energized, and connected to the transfer 


mechanism by a simple over center type linkage.  Minimum transfer time 


shall be 400 milliseconds.

2. The normal and emergency contacts shall be positively interlocked


mechanically and electrically to prevent simultaneous closing.  Main 


contacts shall be mechanically locked in both the normal and emergency 


positions without the use of hooks, latches, magnets, or springs, and shall 


be silver-tungston alloy.  Separate arcing contacts with magnetic blowouts 


shall be provided on all transfer switches.  Interlocked, molded case circuit 


breakers or contactors are not acceptable.

3. The transfer switch shall be equipped with a safe  load break external 


manual operator, designed to prevent injury to operating personnel.  The 


manual operator shall provide the same contact to contact transfer speed 


as the electrical operator to prevent a flashover from switching the main 


contacts slowly. The external manual operator shall be safely operated 


from outside of the transfer switch enclosure while the enclosure door is 


closed.

B. Automatic Transfer Switch Controls

1. The transfer switch shall be equipped with a microprocessor based control




system, to provide all the operational functions of the automatic transfer 




switch.  The controller shall have two asynchronous serial ports.  The 




controller shall have a real time clock with Nicad battery back-up.

2. The CPU shall be equipped with self diagnostics which perform periodic checks of the memory I/O and communication circuits, with a watchdog/power fail circuit

3. The controller shall use industry standard open architecture communication protocol for high speed serial communications via multidrop connection to other controllers and to a master terminal with up to 4000 ft of cable, or further, with the addition of a communication repeater.  The serial communication port shall be RS422/485 compatible.

4. The serial communication port shall allow interface to either the manufacturer’s or the owner’s furnished remote supervisory control. 

5. The controller shall have password protection required to limit access to qualified and authorized personnel.

6. The controller shall include a 20 character, LCD display, with a keypad, 




which allows access to the system.

7. The controller shall include three phase over/under voltage, over/under 




frequency, phase sequence detection and phase differential monitoring on 




both normal and emergency sources.

8. The controller shall be capable of storing the following records in memory 




for access either locally or remotely:





a.
Number of hours transfer switch is in the emergency position (total 






since record reset).





b.
Number of hours emergency power is available (total since record 






reset).





c.
Total transfer in either direction (total since record reset).




      d. 
Date, time, and description of the last four source failures.

e. Date of the last exercise period.





f.   
Date of record reset.

C. Sequence of Operation

1. When the voltage on any phase of the normal source drops below 80% or



increases to 120%, or frequency drops below 90%, or increase to 110%, 



or 20% voltage differential between phases occurs, after a programmable 



time delay period of 0-9999 seconds factory set at 3 seconds to allow for 



momentary dips, the engine starting contacts shall close to start the 



generating plant.

2. The transfer switch shall transfer to emergency when the generating plant has reached specified voltage and frequency on all phases.  

3. After restoration of normal power on all phases to a preset value of at least 90% to 110% of rated voltage, and at least 95% to 105% of rated frequency, and voltage differential is below 20%, an adjustable time delay 





period of 0-9999 seconds (factory set at 300 seconds) shall delay 





retransfer to allow stabilization of normal power.  If the emergency power 





source should fail during this time delay period, the switch shall 





automatically return to the normal source.

4. After retransfer to normal, the engine generator shall be allowed to operate at no load for a programmable period of 0-9999 seconds, factory set at 300 seconds.

D. Automatic Transfer Switch Accessories

1. Programmable three phase sensing of the normal source set to pickup at 


90% and dropout at 80% of rated voltage and overvoltage to pickup at 


120% and dropout out at 110% of rated voltage.  Programmable 


frequency pickup at 95% and dropout at 90% and over frequency to 


pickup at 110% and dropout at 105% of rated frequency.  Programmable 


voltage differential between phases, set at 20%,  and phase sequence 


monitoring.

2. Programmable three phase sensing of the emergency source set to 


pickup at 90% and dropout at 80% of rated voltage and overvoltage to 


pickup at 120% and dropout out at 110% of rated voltage programmable 


frequency pickup at 95% and dropout at 90% and over frequency to 


pickup at 110% and dropout at 105% of rated frequency.  Programmable 


voltage differential between phases set at 20%, and phase sequence 


monitoring.

3. Time delay for override of momentary normal source power outages 

(delays engine start signal and transfer switch operation).  Programmable 0-9999 seconds.  Factory set at 3 seconds, if not otherwise specified.

4. Time delay to control contact transition time on transfer to either source.  


Programmable 0-9999 seconds, factory set at 3 seconds.

5. Time delay on retransfer to normal, programmable 0-9999 seconds, 


factory set at 300 seconds if not otherwise specified, with overrun to 


provide programmable 0-9999 second time delay, factory set at 300 


seconds, unloaded engine operation after retransfer to normal.

6. Time delay on transfer to emergency, programmable 0-9999 seconds, 


factory set at 3 seconds.

7. A maintained type load test switch shall be included to simulate a normal 


power failure, keypad initiated.

8. A remote type load test switch shall be included to simulate a normal


power failure, remote switch initiated.

9. A time delay bypass on retransfer to normal shall be included.  Keypad


initiated.

10. Contact, rated 10 Amps 30 volts DC, to close on failure of normal source 


to initiate engine starting.

11. Contact, rated 10 Amps 30 volts DC, to open on failure of normal source 


for customer functions.

12. Light emitting diodes shall be mounted on the microprocessor panel to 


indicate switch is in normal position, switch is in emergency position and 


controller is running.

13. A plant exerciser shall be provided with (10) 7 day events, programmable 


for any day of the week and (24) calendar events, programmable for any 


month/day, to automatically exercise generating plant programmable in 


one minute increments.  Also include selection of either "no load" (switch 


will not transfer) or "load" (switch will transfer) exercise period.  Keypad 


initiated.

14. Provision to select either "no commit" or "commit" to transfer operation in 


the event of a normal power failure shall be included.  In the "no commit 


position," the load will transfer to the emergency position unless normal 


power returns before the emergency source has reach 90% of it's rated 


values (switch will remain in normal).  In the "commit position" the load will 


transfer to the emergency position after any normal power failure.  Keypad 


initiated.

15. Two auxiliary contacts rated 10 Amp, 120 volts AC (for switches 100 to 


800 amps) 15 amp, 120 volts AC (for switches 1000 to 4000 amps), shall 


be mounted on the main shaft, one closed on normal, the other closed on 


emergency.  Both contacts will be wired to a terminal strip for ease of 


customer connections.

16. A three phase digital LCD voltage readout, with 1% accuracy shall display 


all three separate phase to phase voltages simultaneously, for both the 


normal and emergency source.

17. A digital LCD frequency readout with 1% accuracy shall display frequency 


for both normal and emergency source.

18. An LCD readout shall display normal source and emergency source 


availability.

19. Include (2) time delay contacts that open simultaneously prior to transfer 


in either direction. These contacts close after a time delay upon transfer.  


Programmable 0-9999 seconds after transfer. 

20.
Two position selector to provide either automatic or manual retransfer operation  (with pushbutton).



F.
Approval

1. As a condition of approval, the manufacturer of the automatic transfer


switches shall verify that their switches are listed by Underwriters 


Laboratories, Inc., Standard UL-1008 with 3 cycle short circuit closing and 


withstand as follows:

RMS Symmetrical Amperes 480 VAC

Current Limiting






Amperes

Closing and Withstand
        Fuse Rating



  

100-400


42,000


200,000



 
  

600-800


65,000


200,000






1000-1200

85,000


200,000






1600-4000

100,000


200,000

2. During the 3 cycle closing and withstand tests, there shall be no contact 


welding or damage.  The 3 cycle tests shall be performed without the use 


of current limiting fuses.  The test shall verify that contacts separation has 


not occurred, and there is contact continuity across all phases.  Test 


procedures shall be in accordance with UL-1008, and testing shall be 


certified by Underwriters' Laboratories, Inc.

3. When conducting temperature rise tests to UL-1008, the manufacture 


shall include post-endurance temperature rise tests to verify the ability of 


the  transfer switch to carry full rated current after completing the overload 


and endurance tests.




4.
The microprocessor controller shall meet the following





requirements:

· Storage conditions - 25 degrees C to 85 degrees C

· Operation conditions - 20 degrees C to 70 degrees C ambient

· Humidity 0 to 99% relative humidity, noncondensing

· Capable of withstanding infinite power interruptions

· Surge withstand per ANSI/IEEE C-37.90A-1978




5.
Manufacturer shall provide copies of test reports upon request.



G.
Manufacturer

1. The transfer switch manufacturer shall employ a nationwide factory-direct,


field service organization, available on a 24-hour a day, 365 days a year, 


call basis.

2. The manufacture shall include an 800 telephone number, for field service 


contact, affixed to each enclosure.

3. The manufacturer shall maintain records of each transfer switch, by serial 


number, for a minimum 20 years.

PART 3 - EXECUTION
3.01
INSTALLATION

A. Automatic Transfer Switches shall be provided with adequate lifting means for 


ease of installation of wall or floor mounted enclosures.



B.
Provide access and working space as indicated or as required.

3.02
ADJUSTMENTS

A. Tighten assembled bolted connections with appropriate tools to 


manufacturer's torque recommendations prior to first energization. 


