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SECTION 26 36 24 – 5kv automatic transfer switches
PART 1 -  GENERAL

1.01 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.
B. Specifications throughout all Divisions of the Project Manual are directly applicable to this Section, and this Section is directly applicable to them.
C. Section 26 09 13 - Power Status and Monitoring System.

D. Section 26 32 13 - Packaged Engine Generator Systems.

E. Section 26 36 25 - 5kV Emergency Generator Paralleling Switchgear. 
1.02 SUMMARY

A. Provide 5kV Automatic Transfer Switches as shown, scheduled, indicated, and as specified, to automatically transfer between normal and emergency power sources.
1.03 REFERENCE STANDARDS
A. The latest published edition of a reference shall be applicable to this Project unless identified by a specific edition date.

B. All reference amendments adopted prior to the effective date of this Contract shall be applicable to this Project.

C. All materials, installation and workmanship shall comply with the applicable requirements and standards addressed within the following references:

1. ANSI/UL 1008A - Transfer Switch Equipment, Over 600 Volts.

2. NEMA ICS 1-109 – Tests and Test Procedures, Industrial Control Devices, Controllers and Assemblies.

3. NEMA ICS 2-447 - A-C Automatic Transfer Panels.

4. NFPA 20 - Standard for the Installation of Stationary Pump for Fire protection.

5. NFPA 70 - National Electrical Code.

6. NFPA 99 – Standard for Health Care Facilities.

7. NFPA 110 - Standard for Emergency and Standby Power Systems.

8. IEEE 446 - IEEE Recommended Practice for Emergency and Standby Power –Systems for Industrial and Commercial Applications.

9. IEEE 241 - IEEE Recommended Practice for Electrical Power Systems in Commercial Buildings.
1.04 QUALITY ASSURANCE

A. The equipment shall be the product of a manufacturer who has purchased this type of equipment for a minimum period of ten years.  The manufacturer’s facility shall be ISO 9001 certified.
1.05 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, weight and clearances, as well as mounting or anchoring requirements and conduit entrance locations.

3. Schematic diagrams.

4. Wiring diagrams clearly showing the points for external interconnections.

5. Single-line diagram.

6. Arc flash calculations to determine the energy/heat available during short circuit conditions.

7. Bill of Material with accessory list.

B. Record Documents:
1. Manufacturer's warranty form in which manufacturer agrees to repair or replace components that fail in materials or workmanship within specified warranty period. 

C. Operation and Maintenance Manuals must include the following information:
1. “As-Built” Drawings.
2. Settings.

3. Configuration.

4. Ratings.

5. Sequence of Operation.

6. Maintenance Requirements.

7. Safety Information.

8. Recommended Spare Parts.

9. Emergency Service Contacts.

1.06 factory testing
A. Temperature rise tests to comply with UL, including 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.
B. Provide three (3) copies of factory test reports for Owner’s approval.
1.07 DELIVERY, STORAGE and HANDLING

A. Store units in a clean, dry space, protected from weather.
B. Units shall not be used as work surfaces, scaffolds, or ladders.

C. Handle units carefully to avoid damage to material components, enclosure, and finish.  Use only lifting eyes and brackets provided for that purpose.  Damaged products shall be rejected and shall not be installed.
1.08 EXTRA MATERIALS

A.
Spare 5kV fuses:

1.
Furnish one set of spare fuses (3 fuses) of each size and type used on the Project in a keyed lockable fuse cabinet (keyed to Owner’s master electrical key).

2.
Fuse cabinet to be mounted in the room, building space where the 5kV automatic transfer switches are installed or as designated by the Owner.
1.09 SERVICE AND WARRANTY

A. Manufacturer shall have an established network of service centers capable of servicing the specified equipment.  The nearest service center shall be within 50 miles of the Project Site.
B. Service center and manufacturer's personnel shall be on call 24 hours a day, 365 days a year. Factory train and certify personnel in the maintenance and repair of the equipment.
C. Warrant the equipment to be free from defects in material and workmanship for 1 year from the date of start-up or 18 months from the date of shipment, whichever comes first.

PART 2 -  PRODUCTS

2.01 GENERAL

A. All materials shall meet or exceed all applicable referenced standards, federal, state and local requirements, and conform to codes and ordinances of authorities having jurisdiction.

2.02 manufacturers
A. ASCO
B. The consumable parts such as 5kV fuses, but not limited to, shall be locally available within 50 miles of the Project Site.  Deviations or alternates to this specification will only be considered if a complete written description of the proposed changes is provided with submittals for approval.  Any variances not specifically enumerated prior to bidding shall be considered non-responsive.  Contractor shall modify the building and/or interfacing equipment, which are affected as a result of the proposed changes at no additional cost to the Owner.
2.03 construction

A. General:

1. Three-pole, open transition, contactor type automatic transfer switch shall be provided as shown on the drawings and specified in this section.  Voltage and continuous current ratings are shown on the drawings. Interrupting capacity is show on the plans.
2. The transfer switch shall be mounted in a floor mounted NEMA 1 enclosure.  Enclosures shall be fabricated from 12 gauge steel.  The enclosure shall be sized to exceed minimum wire bending space required by UL.
3. The transfer switch shall be equipped with an internal welded steel pocket, housing an operations and maintenance manual.
4. The transfer switch shall be designed for top and bottom entry and front and rear accessibility.
5. The main contacts shall be permanently sealed, maintenance-free, and shall be capable of being replaced without removing the main power cables.
6. All bolted bus connections shall have Belleville compression type washers.
7. When a solid neutral is required, a fully rated bus bar with required neutral lugs shall be provided.
8. Control components and wiring shall be front accessible.  All low voltage control wires shall be multiconductor 14 gauge 600 volt SIS switchboard type point to point harness.  All control wire terminations shall be identified with tubular sleeve-type markers.
9. The switch shall be equipped with 90°C rated NEMA type, two-hole long barrel compression lugs.
10. The complete transfer switch assembly shall be factory tested to ensure proper operation and compliance with the specification requirements.  Three copies of the factory test report shall be submitted to the Owner’s Representative.
11. Provide adequate lifting means for ease of installation.
B. Automatic Transfer Switch

1. The transfer switch shall be of the vaccum contactor type, open transition, double throw with center off position, actuated by two electric operators momentarily energized, and connected to the transfer mechanism. Minimum transfer time shall be 400 milliseconds.
2. The normal and emergency contacts shall be positively interlocked to prevent simultaneous closing.  Main contacts shall be mechanically locked in both the normal and emergency positions.
C. 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 Ni-Cad 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 the plant. The serial communication port shall be RS485 and Modbus protocol.
4. The controller shall have password protection required to limit access to qualified and authorized personnel.
5. The controller shall include a twenty-character, LCD display, with a keypad, which allows access to the system.

6. 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.
7. 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.
8. The microprocessor controller shall meet the following requirements:
a. Storage conditions – 25°C to 85°C.
b. Operation conditions – 20°C to 70°C ambient.
c. Humidity 0 to 99% relative humidity, noncondensing.
d. Capable of withstanding infinite power interruptions.
D. 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 generators.
2. The transfer switch shall transfer to emergency upon a permissive signal from the 5kV generator paralleling switchgear.  
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. The transfer switch shall return to normal power through the center off position, upon a permissive signal from the 5kV generator paralleling switchgear. Time at the center off position shall be adjustable.
4. After all the ATSs retransfer to normal, the engine generator(s) shall initiate the shutdown sequence as controlled by the generator paralleling switchgear. 
E. 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 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 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 five minutes if not otherwise specified, with overrun to provide programmable 0-9999 second time delay, factory set at five minutes, unloaded engine operation after retransfer to normal. Time at center off position shall be programmable from 0-99 seconds.
6. Time delay on transfer to emergency, programmable 0-9999 seconds, factory set at 1 second.

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 keypad initiated time delay bypass on retransfer to normal shall be included.
10. Two contacts, rated 10 Amps 30 volts DC, to close on failure of normal source to initiate engine starting.
11. Two contacts, rated 10 amps 30 volts DC, to open on failure of normal source for customer functions.
12. LEDs shall be mounted on the microprocessor panel to indicate:  switch is in normal position, switch is in center off position, switch is in emergency position and controller is running. 
13. A keypad initiated generator 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. Keypad initiated 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 reached 90% of its rated values (switch will remain in normal).  In the “commit position” the load will transfer to the emergency position after any normal power failure.
15. Two sets of two auxiliary contacts rated 10 Amp, 120 volts AC, shall be provided, one closed on normal, the other closed on emergency.  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 the normal or emergency source.
17. A digital LCD frequency readout with 1% accuracy shall display frequency for the normal or emergency source.
18. LCD readout shall display normal source and emergency source availability.
19. A block transfer function shall be included, energized from a 24VDC signal from the generator paralleling switchgear, to allow transfer to emergency.
20. A load shed function shall be included, energized from a 24VDC signals from the generator paralleling switchgear, to disconnect the load from the emergency source when an overload condition occurs.
F. Service Requirement

1. The transfer switch manufacturer shall employ a nationwide factory-direct, field service organization, available on a 24 hours a day, 365 days a year.

2. The manufacturer shall include an 800-telephone number, for field service contact, affixed to each enclosure.

PART 3 -  EXECUTION

3.01 INSTALLATION

A. Installation shall meet or exceed all applicable federal, state and local requirements, referenced standards and conform to codes and ordinances of authorities having jurisdiction.
B. All installation shall be in accordance with manufacturer’s published recommendations:

C. Install switches as indicated in accordance with manufacturer's written instructions and applicable requirements of the NEC, ANSI, and NEMA.
D. Equipment Settings.  Properly set adjustable time and the adjustable parameters. Effectively accomplish grounding and bonding.
E. Restoration.  Restore damaged surfaces to factory finish.
F. Inspection.  Thoroughly inspect the switches for items such as loose connections and presence of foreign materials and remedy prior to energizing the switch.  Bolted connections shall be torqued to the manufacturer's recommendations.
G. Prior to energizing, megger phase-to-phase and phase-to-ground insulation.
H. Prior to energizing, check metering and control wiring for correct polarity and proper interconnection.
I. Subsequent to completion of control and power circuit connections, energize switches and verify functioning of metering and controls.
J. Install nameplate on front door of the ATS cubicle.  In addi​tion, provide a "Danger High Voltage, Keep Out" sign mounted on doors providing access to high voltage, as required by NEC, OSHA, and Owner regulations and/or requirements.
3.02 communications

A. Make provision for communication of switch alarms/status/data to emergency generator paralleling switchgear.  The contractor shall provide interconnecting circuitry between engine generator units, automatic transfer switches, and emergency generator paralleling switchgear as required.
B. Coordinate with engine-generator units, and generator paralleling switchgear for required alarm/status/data signals. Refer to sections 26 32 13 and 26 36 25 respectively.
C. ATS shall be provided with a critical load monitor. See Specification section 26 09 13 Power Status and Monitoring System and drawings. 
3.03 field service

A. Startup. After installation, provide the service of a competent factory-based service engineer to instruct the Contractor and Owner.  The service engineer shall assist in placing the equipment into operation and provide instruction, as required, to the person or persons who are designated by the Owner to operate the equipment.
B. Include three separate visits by the factory service engineer as follows:
1. Pre-installation coordination meeting with the engine generator and 5kV paralleling switchgear, design team and Owner to coordinate the installation and interconnection of the emergency system.

2. Post Installation start-up and testing assistance, prior to system acceptance, and initial instruction and training period for operating personnel.  Include service required to check out the emergency system and demonstrate the operation for final acceptance by the Owner.

3. After system acceptance, provide instruction or operating personnel on complete operation and maintenance program.  Time, duration and location of training visit as designated by Owner.

C. Maintain a competent service organization that is available on a 24-hour call basis.

3.04 field TESTING

A. Coordinate with the commissioning agent for field tests and commissioning of the 5kV automatic transfer switches in conjunction with the rest of the emergency power system, including engine generators provided under Section 26 32 13 and emergency generator paralleling switchgear provided under Section 26 36 25.
B. Notify the Engineer and the Owner's Representative 14 working days in advance of this test date so the tests can be properly witnessed. 

C. After completion of field testing, restore permanent electrical distribution system connections. Repair connections, terminations, or conductors damaged or found to be defective during the system full load test.

END OF SECTION 26 36 24
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