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SECTION 16415 - TRANSFER SWITCHES

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes automatic transfer switches rated 600 V and less.

1.2 SUBMITTALS

A. Product Data:  For each type and rating of transfer switch indicated.

B. Shop Drawings:  Include plans, elevations, sections, details of installation, minimum clearances, conductor entry provisions, gutter space, installed features and devices, and material lists.

1. Wiring Diagrams:  Power, signal, and control wiring.

C. Field quality-control test reports.

D. Operation and maintenance data.

1.3 QUALITY ASSURANCE

A. Source Limitations:  Obtain automatic transfer switches through one source from a single manufacturer.

See Editing Instruction No. 3 in the Evaluations about labeling for emergency service in first paragraph below.

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.

C. Comply with NEMA ICS 1.

Delete nonapplicable standards below.  See Evaluations.

D. Comply with NFPA 70.

E. Comply with NFPA 99.

F. Comply with NFPA 110.

G. Comply with UL 1008, unless requirements of these Specifications are stricter.

PART 2 -  PRODUCTS

2.1 MANUFACTURERS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:

Retain above for nonproprietary or below for semiproprietary specification.  Refer to Division 1 Section "Product Requirements."

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:

1. Transfer Switches without Molded-Case Devices:

a. Caterpillar, Inc.; Engine Division.

b. Emerson Electric Co.; Automatic Switch Co. Subsidiary.

c. Generac Corp.

d. Kohler Co.

e. Onan Corp.; Electrical Products Division.

f. Russelectric, Inc.

g. Spectrum Detroit Diesel.

h. Zenith Controls, Inc.

i. <Insert manufacturer.>

2. Transfer Switches Using Molded-Case Switches or Circuit Breakers:

a. Eaton Corp.; Westinghouse & Cutler-Hammer Products.

b. Hubbell Industrial Controls, Inc.

c. Lake Shore Electric Corp.

d. Zenith Controls, Inc.

e. <Insert manufacturer.>

2.2 TRANSFER-SWITCH CHARACTERISTICS AND FEATURES

Retain first option in paragraph below if Project design requires an integrated transfer switch overcurrent protective device, installed in a single enclosure to provide fault protection for the outgoing load circuit from the switch. (Such a device may be service-rated if required by the application.) Retain second option to maximize competition and minimize initial costs.  Retain third option if transfer switches based on molded-case devices are not acceptable for Project applications.

A. Acceptable Components: Automatic transfer switches [shall] [may] [shall not] use molded-case switch or circuit breaker components for main switching devices.

1. Switches shall be designed for continuous-duty repetitive transfer of full-rated current between active power sources.

2. Switch Action:  Double throw; mechanically held in both directions; incapable of pauses or intermediate position stops during normal functioning, unless otherwise indicated.

Retain subparagraph below if option selection above permits transfer switches based on molded-case components.

3. Molded-Case-Switch Components:  Comply with NEMA AB 1, UL 489, and UL 869A.

Retain first paragraph below where required by Project.

B. NFPA 110 Compliance: Comply with Level 1 equipment requirements.

C. Controls:  Solid-State; repetitive accuracy of all settings is plus or minus 2 percent or better over an operating temperature range of minus 20 to plus 70 deg C.

D. Resistance to Damage by Voltage Transients:  Components meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41, Category B.  Components meet or exceed voltage-impulse withstand test of NEMA ICS 1.

Coordinate paragraph below with Drawings.

E. Neutral Terminal:  Solid and fully rated, unless otherwise indicated.

Revise first paragraph below to require NEMA 250, Type 12, enclosure if environment is generally dusty.

F. Enclosures:  General-purpose NEMA 250, Type 1, complying with NEMA ICS 6 and UL 508, unless otherwise indicated.

G. Electrical Operation:  Accomplish by a nonfused, momentarily energized solenoid or electric-motor-operated mechanism, mechanically and electrically interlocked in both directions.

Select one of two paragraphs below.  First paragraph is optional feature with some manufacturers.

H. Manual Switch Operation:  Under load, with door closed and with either or both sources energized.  Transfer time is the same as for electrical operation.  Control circuit automatically disconnects from electrical operator during manual operation.

I. Manual Switch Operation:  Unloaded.  Control circuit automatically disconnects from electrical operator during manual operation.

Delete paragraph below if not required for control to minimize elevator disruption or for other purposes.

J. Signal-before-Transfer Contacts:  A set of normally open/normally closed dry contacts operates in advance of retransfer to normal source.  Interval is adjustable from 1 to 30 seconds.

Delete paragraphs and subparagraphs below that specify optional features not required, and edit to coordinate terminology for sources, such as "normal," "preferred," "emergency," and "alternate," with same terms used elsewhere in construction documents.  Revise pickup, dropout, and time-delay settings in first four paragraphs to suit application.

First paragraph specifies three-phase undervoltage monitor option.  Delete unless Project requires loss-of-phase protection for loads downstream from transfer switch.

K. Undervoltage Sensing for Each Phase of Normal Source:  Senses low phase-to-ground voltage. Pickup voltage is adjustable from 85 to 100 percent of nominal, and dropout voltage is adjustable from 75 to 98 percent of pickup value.  Factory set for pickup at 90 percent and dropout at 85 percent.

L. Time delay for override of normal-source voltage sensing delays transfer and engine start signals.  Adjustable from zero to six seconds, and factory set for one second.

M. Voltage/Frequency Lockout Relay:  Prevents premature transfer to generator set.  Pickup voltage is adjustable from 85 to 100 percent of nominal.  Factory set for pickup at 90 percent.  Pickup frequency is adjustable from 90 to 100 percent of nominal.  Factory set for pickup at 95 percent.

N. Time Delay for Retransfer to Normal Source:  Adjustable from 0 to 30 minutes; factory set for 10 minutes.  Provides automatic defeat of delay on loss of voltage or sustained undervoltage of emergency source, provided normal supply has been restored.

O. Test Switch:  Simulates normal-source failure.

P. Switch-Position Pilot Lights:  Indicate source to which load is connected.

Q. Source-Available Indicating Lights:  Supervise sources via transfer-switch, normal- and emergency-source sensing circuits.

1. Normal Power Supervision:  Green light with nameplate engraved "Normal Source Available."

2. Emergency Power Supervision:  Red light with nameplate engraved "Emergency Source Available."

R. Unassigned Auxiliary Contacts:  Two normally open single-pole, double-throw contacts for each switch position, rated 10 A at 240-V ac.

S. Transfer Override Switch:  Overrides automatic retransfer control so automatic transfer switch will remain connected to emergency power source regardless of condition of normal source.  Pilot light indicates override status.

Delete paragraph below unless needed to coordinate with engine-generator plant.  Do not duplicate control features furnished with generator set.  See Editing Instruction No. 7 in the Evaluations.

T. Engine Starting Contacts:  One isolated, normally closed and one isolated, normally open, rated 10 A at 32-V dc minimum.

Delete one of first two paragraphs below.

U. Engine Shutdown Contacts:  Instantaneous.  Initiates shutdown sequence at remote engine-generator controls after retransfer of load to normal source.

V. Engine Shutdown Contacts:  Time delay adjustable from zero to five minutes; factory set for five minutes.  Initiates shutdown at remote engine-generator controls after retransfer of load to normal source.

W. Engine-Generator Exerciser:  Solid-state, programmable-time switch starts engine-generator set and transfers load to it from normal source for a preset time, then retransfers and shuts down engine after a preset cool-down period.  Initiates exercise cycle at preset intervals adjustable from 7 to 30 days.  Running periods are adjustable from 10 to 30 minutes.  Factory settings are for 7-day exercise cycle, 20-minute running period, and 5-minute cool-down period.  Exerciser features include the following:

1. Exerciser Transfer Selector Switch: Selects exercise with and without transfer.

2. Control:  [Electromechanical dial-type time switch] [Push-button programming with digital display of settings and integral battery operation when normal control power is not available].

2.3 TRANSFER-SWITCH RATINGS

Coordinate paragraph below with Drawings, and indicate percentage of tungsten filament lamp for switches where it exceeds standard 30 percent.  This may affect switch selection.  Some manufacturers' ratings for some switch lines apply to all classes of load, including tungsten lamps.

A. Indicated Current Ratings:  Apply as defined in UL 1008 for continuous loading and total system transfer, including tungsten filament lamp loads not exceeding [30 percent] <Insert percentage> of switch ampere rating, unless otherwise indicated.

Coordinate below with Drawings.  See Editing Instruction No. 4 in the Evaluations.

B. Tested Fault-Current Closing and Withstand Ratings:  Adequate for indicated available fault conditions without damage to unit components, based on testing according to UL 1008.

2.4 FINISHES

A. Enclosures:  Manufacturer's standard enamel over corrosion-resistant pretreatment and primer.

2.5 SOURCE QUALITY CONTROL

A. Factory Test Components, Assembled Switches, and Associated Equipment:  Ensure proper operation.  Check transfer time and voltage, frequency, and time-delay settings for compliance with specified requirements.  Perform dielectric strength test complying with NEMA ICS 1.

PART 3 -  EXECUTION

3.1 APPLICATION

Delete this Article unless four-pole switches are indicated.  See Editing Instruction No. 5 in the Evaluations.

A. Four-Pole Switches: Connect fourth pole to switch the neutral.

3.2 INSTALLATION

A. Wall-Mounted Switches:  Mount plumb and rigid without distortion of enclosure.

B. Floor-Mounted Switch:  Level and anchor unit to floor.

C. Identify components according to Division 16 Section "[Basic Electrical Materials and Methods] [Electrical Identification]."

3.3 FIELD QUALITY CONTROL

A. Testing:  Test transfer-switch products by operating them in all modes.  Perform tests recommended by manufacturer under the supervision of manufacturer's factory-authorized service representative.  Correct deficiencies and report results in writing.  Record adjustable relay settings.

1. Before energizing equipment, after transfer-switch products have been installed, do the following:

a. Measure insulation resistance phase-to phase and phase-to-ground with insulation-resistance tester.  Include external control circuits.  Use test voltages and procedure recommended by manufacturer.  Meet manufacturer's specified minimum resistance.

b. Check for electrical continuity of circuits and for short circuits.

c. Inspect for physical damage; proper installation and connection; and integrity of barriers, covers, and safety features.

d. Verify that manual transfer warnings are properly placed.

e. Perform manual transfer operation.

2. After energizing circuits, demonstrate interlocking sequence and operational function for each switch at least three times.

a. Simulate power failures of normal source to automatic transfer switches and of emergency source with normal source available.

Delete test in first subparagraph below unless three-phase undervoltage sensing is specified in Part 2.  Test requires advance preparation by testing agency.

b. Simulate loss of phase-to-ground voltage for each phase of normal source.

c. Verify time-delay settings.

d. Verify pickup and dropout voltages by inspection of control settings.

Normally require test in first subparagraph below only for critical and extensive installations and for switches rated 1600 A and above in other installations.

e. Perform contact-resistance test across main contacts and correct values exceeding 500 microhms and values for one pole deviating by more than 50 percent from other poles.

f. Verify proper sequence and correct timing of automatic engine starting, transfer time delay, retransfer time delay on restoration of normal power, and engine cool-down and shutdown sequence.

Delete paragraph and subparagraphs below if protective devices for circuits connected to transfer switches do not include ground-fault protection.

B. Ground-Fault Tests:  Coordinate with testing of ground-fault protective devices for power delivery from both sources.

1. Assist in verifying grounding connections and locations and ratings of sensors.

2. Assist in observing reaction of circuit-interrupting devices when simulated fault current is applied at sensors.

Delete first paragraph below if automatic transfer switch is not associated with generator set.

C. Coordinate tests with tests of generator plant and run them concurrently.

D. Report results of tests and inspections in writing.  Record adjustable relay settings and measured insulation and contact resistances and time delays.  Attach a label or tag to each tested component indicating satisfactory completion of tests.

3.4 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain transfer switches.  Refer to Division 1 Section "[Closeout Procedures] [Demonstration and Training]."
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