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BUILDING NO.	SC#
PROJECT NAME


SECTION 263623 – AUTOMATIC TRANSFER SWITCH WITH BYPASS-ISOLATION FEATURE

GENERAL
SUMMARY
Related Documents:
Drawings and general provisions of the Subcontract apply to this Section.
Review these documents for coordination with additional requirements and information that apply to work under this Section.
Section Includes:
A [three][four] pole, [___] Amperes, [480/277][208Y/120] volts, three phase, four wire, 60 Hz., [___] kAIC Automatic Transfer Switch with Bypass Isolation Feature to conform to the requirements of NFPA 110 for a [Level 1][Level 2] emergency power supply system.
Related Sections:
Division 01 Section "General Requirements."
Division 01 Section "Special Procedures."
Division 01 Section "Lateral Force Procedures."
Division 07 Section "Penetration Firestopping".
Division 26 Section "Common Work Results for Electrical".
Division 26 Section “Inspections and Testing for Electrical Work”.
Division 26 Section "600 Volt Conductors and Cable."
Division 26 Section "Secondary Grounding for Electrical Systems".
Division 26 Section "Electrical Conduit".
Division 26 Section "Boxes for Electrical Systems".
Division 26 Section "Packaged Engine Generators".
REFERENCES  
General:
The following documents form part of the Specifications to the extent stated. Where differences exist between codes and standards, the one affording the greatest protection shall apply.
Unless otherwise noted, the edition of the referenced code or standard that is current at the time of the “date of record” for the Work shall be considered the effective code or standard for the duration of the project.
Refer to Division 01 Section "General Requirements" for the list of applicable regulatory requirements.
Refer to specific Division 26 Sections for additional referenced codes and standards.
ANSI/NFPA 70 - National Electrical Code.
ANSI/UL-1008 Standard for Safety for Automatic Transfer Switches.
ASTM International.
LBNL Construction Details and Design Guidelines; Vol. 3 Construction Details; Part VI Electrical Details
LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program)
LBNL Electrical Safety Manual
LBNL Facilities Department Lateral Force Design Criteria
LBNL Pub-3000 Chapter 8 – Electrical Safety Program
LBNL Pub-3000 Chapter 14 – Electrical Equipment Safety Program
LBNL Pub-3000 Chapter 18 – Lockout/Tagout Program
NEMA – National Electrical Manufacturers Association:
NEMA AB1 	Molded Case Circuit Breakers.
NEMA ICS2 	Industrial Controls and Systems: Controllers, Contactors and Overload Relays Rated 600 Volts
NEMA WC 5 	Thermoplastic‑Insulated Wire and Cable for the Transmission and Distribution of Electrical Energy.
NETA ATS - Acceptance Testing Specifications for Electrical Power Distribution Equipment and Systems
NFPA – National Fire Protection Association:
NFPA 110 	“Emergency and Standby Power Systems”.
NFPA 272 	"Standard method of test for Fire and Smoke characteristics of wires and cables".
UL – Underwriters' Laboratories:
UL 508 A	Industrial Control Equipment.
SUBMITTALS
Submit under provisions of Division 01 Section "General Requirements" Paragraph 1.8.F, Submittals, and Division 01 Section "Special Procedures" Paragraph 1.7, Drawings and Specifications, Division 26 Section "Common Work Results for Electrical - Submittals" and as required by other sections of the Specifications."
Shop Drawings: The Subcontractor shall submit for approval Shop Drawings prepared in accordance with Division 01 Section "General Requirements", Paragraph 1.8.F and as required by other sections of the Specifications.
All submittals and shop drawings shall be reviewed and approved by the Facilities Division Utility Group Electrical Engineer before procurement or fabrication of material and equipment.
The drawings and sketches shall be prepared in AutoCAD 2013, or converted to a .dxf file.  Within twenty days after the Award of Order, the vendor shall submit five sets of complete shop drawings and product data along with the electronic drawing files on CD-ROM for University’s review and approval.
The University shall not be subject to carrying an inventory of expensive replacement parts nor to the inconvenience of long periods when the unit is out of service because parts are not available. It is the intention of the University to consider only those vendors who are proven stocking distributors for the transfer switch and bypass-isolation assembly such that the University shall need one contact only for any service or repair parts.  The bidders shall submit names of the distributors in the San Francisco Bay Area with the bid documents.
Shop Drawings:
Connection and schematic drawings.
Composite outline drawing and foundation plan including bolt sizes and locations, and unit center of gravity shown on both axes.
Calculations:  Prepared by a California registered Structural/Civil Engineer.
Anchorage of the system shall be designed for a minimum lateral seismic force of 0.5W. The dead load assumed to resist overturning shall not exceed 0.75W.
Product Data: provide electrical characteristics and connection requirements.
Installation, Operation and Maintenance Manuals:  Submittals shall include, but not be limited to, 5 copies of bound originals (printed, not photo copied) of items listed below. Diskette(s) shall be submitted with electronic files of drawings and sketches using AutoCAD 2008 or converted to a .dxf file. In addition, the vendor shall include any additional procedures judged necessary by the manufacturer to ensure the maximum performance and service reliability of the unit.
Complete as-built wiring and schematic diagrams.
Name address and phone number of the service representative to be called in the event of equipment failure.
Factory-issued manuals containing technical information including complete service instructions with trouble shooting guide.
Complete parts list with manufacturer's or interchangeable part number.
Drawings of the transfer/bypass switch assembly with the center of gravity clearly indicated.
Schematic and wiring diagrams of power and control circuits.
Spare Parts List:  The supplier shall provide a recommended spare parts list with price for one year of operation.  The pricing shall be good for 90 days from date of equipment delivery.
The bidder shall include in their bid the operational and maintenance training instructions/classes for two (2) University’s maintenance employees provided during commissioning of the furnished equipment.
The bidders shall list the exceptions taken from the specification with their quote. If no exceptions are listed with the bid, it is understood that the bidder shall meet the requirements of this specification and applicable Codes and Standards.
QUALITY ASSURANCE
[bookmark: OLE_LINK1]Products shall be tested, approved and labeled/listed by Underwriters Laboratories, Inc., or by a nationally recognized testing laboratory (NRTL) as listed in Division 26 Specification "Common Work Results for Electrical."
[bookmark: OLE_LINK2]Electrical equipment and materials shall be new and within one year of manufacture, complying with the latest codes and standards. No used, re-built, refurbished and/or re-manufactured electrical equipment and materials shall be furnished on this project.
COORDINATION
Refer to Division 01 Section "General Requirements" Paragraph 1.7.
Refer to Division 01 Section “Special Procedures” Paragraph 1.6 and Supplement for Equipment Energization Plan and Energization Validation and Authorization Package.
Refer to the LBNL Electrical Authority Having Jurisdiction: Standard Procedure for Safe Electrical Installations (IAHJ Program) in regards to the Facilities Energization Validation and Authorization Package (EVAP) process necessary before equipment energization.
DELIVERY, STORAGE, AND HANDLING
Deliver materials to site in unopened crates, cartons or bundles as appropriate, clearly identified with manufacturer's name, Underwriter's Label, grade or identifying number.
Store in a clean, dry space.  Maintain factory wrapping or provide an additional heavy canvas or heavy plastic cover to protect units from dirt, water, construction debris, and traffic.
Handle in accordance with manufacturer's written instructions. Lift only by lifting lugs or devices provided for the purpose.  Handle carefully to avoid damage to internal components, enclosure, and finish.
WARRANTY
The entire assembly of the automatic transfer switch with bypass-isolation feature supplied by the vendor shall be covered by a one (1) year warranty, commencing from the date of acceptance of the unit after the energization, for malfunctions resulting from defects in materials or workmanship. Parts and labor costs are to be covered fully under this warranty.

PRODUCTS
MANUFACTURERS
Automatic Switch Company (ASCO).
Onan.
Zenith.
GENERAL
The unit will be installed indoors in a clean environment with an ambient temperature of 40°C (104° F).
Materials and parts of the automatic transfer switch and bypass-isolation assembly shall be new and unused. Each component shall be of current manufacture from a firm regularly engaged in the production of such equipment, and shall bear the UL 1008 label.
The transfer switch shall be capable of sensing the incoming voltage, starting an engine-generator unit, transferring the load to the engine-generator unit, transferring the load back to normal power, once normal power has been established, and shutting down the engine-generator unit at the end of the cool down period.
The bypass switch shall provide complete electrical isolation of the transfer switch without any interruption or the loss of normal power to powered loads.  When the switch is in the bypass position, the transfer switch shall be able to be serviced with line voltages guarded from service personnel.  The bypass and isolation portions of the switch assembly shall incorporate "zero maintenance" design as defined by ANSI/IEEE Standard 466-1987, 4.3.10.
The transfer switch shall have drawout isolation mechanism with 3-positions, “Normal-Test-Fully Isolated”. In “Normal” position, the transfer switch shall be fully engaged with isolation contacts closed, control cable/power connected supplying power to the load.  In intermediate “Test” position, the isolation contacts shall open with no power supply to the connected load, but receiving control power to permit checkout of the transfer switch and controls.  A light on the front panel shall provide visual indication of the “Test” position.  In “Fully Isolated” position, the transfer switch and the controls are isolated from the power sources permitting removal of the transfer switch for servicing.  The isolation contacts shall be heavy duty, silver plated, rated for continuous operation.
DRIVE MECHANISM
The automatic transfer switch shall be mechanically-held double throw with a uni-directional drive mechanism.  The transfer action shall be completely electrical and shall not rely on springs or counterweights.  Operating coils shall be momentarily energized from the source to which the load is being transferred.  The switch shall be interlocked electrically and mechanically to prevent simultaneous feeding of the load from both normal and emergency power sources. The transfer switch shall not have an intermediate position.  A handle shall be provided to operate the transfer switch mechanism manually in case of automatic drive mechanism failure. 
TRANSFER SWITCH ACCESSORIES
Auxiliary Contacts: Three sets of form C contacts for both the normal and emergency positions.
Indication lights:  Indication lights shall indicate the following:
Transfer switch positions.
When the normal and emergency sides of the transfer switch are energized
When the transfer switch is in automatic or manual operation
Solid State Time Delay Relays:
Engine start time delay relay to provide a minimum 0 to 300 seconds of adjustable delay after normal power failure before starting the engine-generator set.  This relay shall include an engine starting contact.
Time delay to transfer to emergency power after normal source failure.  Adjustable delay range shall be 0 to 2 minutes.
Time delay on transfer to normal power after its restoration.  Adjustable delay range hall be 0 to 30 minutes.
Bypass Switch Position.
Time delay for engine cool down after switch re-transfers to normal position.  Delay range shall be 0 to 30 minutes.
Voltage Sensing Solid State Relays:
Adjustable voltage sensing relays to monitor each phase of normal service which are to pickup when any phase drops below 70 percent of rated voltage. The pickup voltage for this relay shall be adjustable from 55 percent to 105 percent of nominal voltage.
Adjustable voltage sensing relay to monitor each phase of normal power service and start to return the load to normal when the voltage is restored to 90 percent of rated voltage. The pickup voltage of this relay shall be adjustable from 75 percent to 115 percent of nominal voltage.
Three-phase voltage sensing relay with an adjustable pickup range from 90 percent to 100 percent.  Frequency sensing relay with an adjustable pickup range from 85 percent to 100 percent, fully adjustable in 1 percent increments.  The relays are to monitor the emergency service and allow transfer only when both the generator voltage is above 90 percent of the rated voltage and the generator frequency is above 95 percent of rated frequency.
Provide metering to indicate, as a minimum, AC volts, AC amperes, and frequency.  Display parameters via a LCD display, digital meters or analog meters.  Analog voltmeter and ammeter to have selector switches to permit indication of line-to-line and line-to-neutral readings of volts and amperes.  For three-phase digital meters, selector switch is not required.
INTERCONNECTING WIRING
Components shall be connected with numbered control wires and interconnected to a common terminal board.  There shall be an interconnecting plug for disconnecting the control wiring between the transfer switch and the control relay panel on the door.  Wiring and terminations shall be rated for 600 volts.
SWITCH CONTACTS
The transfer switch main contacts shall be of high quality silver alloy with a minimum of 50 percent silver, and shall meet with a smooth wiping action.  The switch shall be provided with a wide contact air gap, and heavy contact compression for highly inductive loads.  Contacts and coils shall be readily accessible for examination and replacement from the front of the enclosure.  Switch contacts shall be arc chute protected and the assembly covered with a non-conductive transparent cover, easily removed for access.
ISOLATION BYPASS SECTION
Bypass shall be a two-way system provided with interlocking to allow connecting either to the normal power source or to the emergency source.  The bypass switch shall be of the make-before-break type so that any load connected to the transfer switch will not break before the bypass switch makes its own connection to the power source.
NEUTRAL CONNECTION
A neutral connection block, made from copper, shall be provided in the auto transfer switch enclosure. The connection block shall be insulated from the enclosure, and provided with termination lugs with [100 percent][200 percent] of phase ampere rating.
WITHSTAND RATINGS
The automatic transfer switch shall be capable of withstanding short circuit RMS symmetrical fault current of [_____] amperes at the specified voltage.  The withstand rating shall be certified by an independent electrical testing laboratory.
ENCLOSURE
Enclosure for the transfer and bypass switch shall be NEMA 1 construction.  Means of manual activation shall be provided when the enclosure door is closed.  The enclosure shall be thoroughly cleaned and prepared for painting.  A rust inhibiting primer shall be applied inside and out to cover metal surfaces, edges, and inside corners of fabricated pieces.  The housing shall then be finished [with the manufacturer’s standard finish][with at least two coats of a high quality, alkyd-resin automotive type ANSI 61, light gray enamel].
EXECUTION
iNSTALLATION
Verify that equipment pads are dimensionally correct and ready to receive the equipment.
Verify that required utilities are available, in proper location and ready for use.
Install equipment in accordance with manufacturer’s instructions.
Install safety labels to NEMA 260 and labeling per Division 26 Section "Common Work Results for Electrical".
The switch, in conjunction with the engine-generator unit provided under Division 26 Section "Packaged Engine Generators", shall be commissioned for [Level 1] [Level 2] operation in accordance with NFPA 110 Chapter 5-13.
OPERATION AND MAINTENANCE MANUALS AND TRAINING
Operation and Maintenance Instruction:  University personnel shall also be formally trained by the manufacturer’s authorized representative as to the proper operation and maintenance of the unit.
Field quality control
Site Support, Inspection and Testing: The transfer switch manufacturer shall include in his bid the provision of assistance by the Technical Representative.  The assistance shall include, but not be limited to, supervision of unloading, setting, support, installation, and inspection of the transfer switch.  After inspection the Technical Representative shall test the equipment in accordance with an approved site test procedure.  Tests shall be made in the presence of an LBNL Inspector or the Electrical AHJ’s designated representative.  The application or interruption of power shall be programmed and directed in accordance with the approved EVAP, inclusive of the Equipment Energization Plan and necessary permits, work tasks and safety compliance steps.
The Subcontractor shall in writing notify the University fifteen (15) working days in advance for witness testing of the transfer switch performance.
The Vendor shall include in his bid three (3) working days of Technical Representative.  The Vendor shall also include in his bid the cost per day of such services if the services need to be extended or can be shortened.
The Subcontractor shall submit to the Project Manager five (5) copies of test results, certified in writing, witnessed, signed and dated, immediately upon completion of work for review and acceptance by the University.  An unsatisfactory condition revealed by these test results, or unsatisfactory methods of tests and/or testing apparatus and instruments, shall be bought to the attention of the Project Manager, Responsible Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.  Corrections by the Subcontractor shall be validated by re-tests to the satisfaction of the Project Manager, the Registered Design Professional and the Facilities Division Utilities Group Electrical Engineer and/or the AHJ designated representative.
The Project Manager reserves the right to require that the Subcontractor perform and repeat tests that are deemed necessary to complete or check the tests or the certified records of the Subcontractor at any time during the course of the work.  The Subcontractor shall correct unsatisfactory portion of his work that is revealed by the tests or that may be due to progressive deterioration during this period, unless the item in question was a direct specification.
The transfer switch testing shall be performed by the manufacturer with assistance from Subcontractor, and conducted with the connected standby generator as one system.
The transfer switch shall be tested under full load rating with external load in accordance with Codes and Standards as specified.  The Subcontractor shall be responsible for providing test equipment required for testing under full load rated condition.  The Subcontractor will provide a resistive load test bank.
The transfer switch shall be full load tested under positions including the normal and bypass modes.  Controls shall be tested under modes of operations.
ACCEPTANCE AND ENERGIZATION
Final acceptance shall depend upon the satisfactory test results as performed in accordance with the manufacturer’s instructions.  After tests have been reviewed and approved by the University, energization may proceed in accordance with the approved Equipment Energization Plan and the Energization Validation and Authorization Package (EVAP) and the equipment placed in service.
The Subcontractor shall provide the University the factory certified test report within five (5) days of the completion of testing.
[bookmark: _GoBack]END OF SECTION 263623
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