SUGGESTED SPECIFICATION

For

Automatic Transfer Switches (Open Transition)
Division 26 - Electrical

Standby Power Generator Systems

PART 1 - GENERAL 

1.01 Scope
A. Provide and install Automatic Transfer Switch(es) (ATS) with number of poles, ampere rating, voltage rating, and Withstand and Close Ratings (WCR) as shown on the contract drawings.  Transfer switches shall be mechanically interlocked, double throw construction and include a microprocessor-based controller for automatic operation.  All Transfer switches and controllers shall be products of the same manufacturer.

B. The transfer switches shall have 600 Volt insulation on all parts in accordance with UL, IEC, and NEMA standards.  The current rating shall be a continuous rating when the switch is installed in an enclosure, and shall conform to UL, IEC, and NEMA temperature rise standards.
1.02 Codes and Standards


The automatic transfer switches and controls shall conform to the requirements of:

A. UL 1008/cUL:
Underwriters Laboratories standard for ATS/Canada UL  

B. IEC 60947-6-1:  
Low-voltage switchgear and control gear Multiple function equipment – 





Transfer switching equipment

C. CSA 22.2 No.178: 
Emergency Electrical Power Supply for Buildings

D. NFPA 70:

National Electrical Code including Articles 517, 700, 701, 702

E. NFPA 99:

Essential electrical systems for health care facilities

F. NFPA 110:

Standard for Emergency and standby power systems
G. NFPA 101:

Life safety code 
H. ANSI/IEEE 446:
Recommended Practice for Emergency and Standby Power




Systems for Industrial and Commercial Applications (IEEE Orange Book)
I. IEEE 241:

I.E.E.E. recommended practice for power systems in commercial buildings
J. NEMA ICS 10 P1: 
Industrial Control and Systems Part 1: Electromechanical AC Transfer 




Switch Equipment (supersedes ICS2-447)

K. UL 50:

Enclosures for Electrical Equipment, Non-Environmental Considerations

L. UL 508:

Standard for Industrial Control Equipment

M. ICS 6:

Industrial Control and Systems: Enclosures
N. ANSI C33.76:
Electrical Industrial Control Equipment
O. NEMA 250:

Enclosures for Electrical Equipment (1000 Volts Maximum)
P. IBC 2009:

Seismic certified to Ip=1.5 for z/h less than or equal to 1
Q. IEEE-693-2005:
IEEE Recommended Practices for Seismic Design of Substation 
buildings, 



structures, and equipment, Certified at HIGH level with 2.5 amplification factor

1.03 Acceptable Manufacturers

Automatic Transfer Switch(es) shall be GE Zenith Series ZTS type. The contractor must submit to the engineer for alternate manufacturers for any other product for approval 20 days prior to the bid date.   Alternate bids must include a line-by-line clarification of the specification marked with “D” for deviation; “E” for Exception and “C” for comply.

PART 2 - PRODUCTS
2.01 Mechanically Held Transfer Switch

A. Transfer switch shall be fully rated to protect all types of loads, inductive and resistive, from loss of continuity of power, without derating in the enclosure.

B. Transfer switches shall be electrically operated and mechanically held with double throw construction, and operated by a momentarily energized solenoid-driven mechanism by a simple over center type linkage. Main operators that include overcurrent disconnect devices, Cable linkage mechanism or linear motors shall not be acceptable.
All Open Transition-type ATS shall include mechanical interlocks to ensure only two possible positions: connected-to-source 1 or connected-to-source 2. Open Transition (or Standard Transition) ATS should perform break before make operation on all phases. Maximum transfer time in either direction shall be less than 100 ms (six (6) electrical cycles).
C. The ATS shall be UL listed in accordance with UL 1008 and be labeled in accordance with that standard's latest Time-Based ratings.

D. ATS shall include a manual handle and provisions for manual operation for maintenance purposes. Manual operation shall be with the switch de-energized. Contacts can be held at any position during the manual operation for inspection.
E. Main contacts shall be mechanically locked in final position without the use of hooks, latches, magnets or springs. Contacts shall not be affected by momentary source power outages, swells, and surges such that contact pressure is maintained at a constant value and contact temperature rise is minimized for maximum reliability and operating life.
F. Operating voltage for transfer shall be obtained from the source to which the load is to be transferred.
G. The contact structure shall consist of main current carrying contacts and arcing contacts. All main contacts shall be of silver tungsten alloy composition. Separate arcing contacts shall be provided to protect the main contacts from excessive wear during transfers. The arcing contacts shall also be of silver tungsten composition on all sizes rated 600A and above. Contacts rated 600A and higher shall have segmented construction for high withstand and closing (WCR) ratings.
H. Main and arcing contacts on switches rated 600A and above shall be visible without major disassembly to facilitate inspection and maintenance.

I. Designs utilizing components which are not intended for continuous duty, repetitive switching or transfer between two active power sources are not acceptable. Insulated case and molded-case circuit breaker type switches are not acceptable.
J. Where neutral conductors must be switched as shown on the plans, the ATS shall be supplied with a full ampere/voltage rated 4th/neutral pole.  The neutral pole shall have the same withstand and closing and operational ratings as the phase poles, and shall be arranged for Make First and Break Last timing to minimize neutral switching transients.  To ensure that the neutral pole operates reliably with the phase poles, the neutral pole shall be operated directly from the same mechanism and shaft as the phase poles. Overlapping neutral and other neutral poles that do not have identical construction to the phase poles and/or do not operate directly from the main ATS transfer mechanism and shaft are not acceptable.

K. Where neutral conductors are to be solidly connected as shown on the plans, a 100% fully rated neutral bar should be provided. 

L. The switch shall be equipped with Mechanical lugs rated for copper/aluminum cables.

M. 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.

N. Control components and wiring shall be front accessible without disassembly of operating linkages and without disconnection of power conductors. All control wiring shall be identified with tubular sleeve-type markers.

O. Resistance to Damage by Voltage Transients: Components shall meet or exceed voltage-surge withstand capability requirements when tested according to IEEE C62.41. Components shall meet or exceed voltage-impulse withstand test per UL 1008 standard.
P. All bolted bus connections shall have Belleville compression type washers.
Q. Must be assembled in the USA.

R. Manufacturer must have complete contactor based ATS product line up to 4000A available with all transition types and including bypass.

2.02 Microprocessor Controller 
A. 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 a real-time clock with battery backup.
B. The controller shall be connected to the transfer switch by an interconnecting wiring harness. The harness shall include a keyed disconnect plug to enable the controller to be disconnected from the transfer switch for routine maintenance. Controller components and wiring shall be front accessible.

C. The controller shall include a 20 character, 4-line LCD display, with a keypad, which allows access to the system.

D. The controller shall have password protection available to limit access to qualified and authorized personnel.

E. A single controller should be able to be programmed for Single phase/three phase and for any voltage between 120 and 600V. The controller shall include three phase over/under voltage, over/under frequency, phase sequence detection and phase differential monitoring on both source 1 and source 2.
F. Multipurpose display for continuous monitoring and control of the ATS functions and settings include following parameters. All field changeable functions shall be passcode protected and accessible through the keypad.

a. Nominal line voltage and frequency

b. Single or three phase sensing 

c. Operating parameters 

d. Transfer operating mode configuration (Open, Closed or Delay Transition) 
G. Built-in diagnostic display that includes the capturing of historical data, such as number of transfers and time on source 2 power source, for ease of troubleshooting.

H. The controller shall meet or exceed the requirements for Electromagnetic Compatibility (EMC) as follows:

a. EN 5011:2009+A1:2010 -Industrial, scientific and medical (ISM) radio-frequency equipment
b. IEC 61000-4-2: 2008 - Electrostatic discharge immunity test
c. IEC 61000-4-3:2006+A1:2007+A2:2010 - Radiated, radio-frequency, electromagnetic field immunity test
d. IEC 61000-4-4:2012 - Electrical fast transient/burst immunity test.
e. IEC 61000-4-5:2005 - Surge immunity test
f. IEC 61000-4-6:2008 - Immunity to conducted disturbances, induced by radio-frequency fields
g. IEC 61000-4-12:2006 - Ring wave immunity test
I. Capability for external communication and network interface through an optional Modbus RS485 serial communication module.
J. Touch pad test switch with Fast Test / Test with Load and No-Load positions to simulate a source 1 failure. 
K. The controls shall have isolated relay module logic inputs, high isolation transformers for AC inputs, and relay module on all outputs, to provide optimum protection from line voltage surges, RFI and EMI.
2.03 Enclosure

A. Enclosures: All enclosures shall be third-party certified for compliance to NEMA ICS 6 and UL 508, unless otherwise indicated:

a. The enclosure shall provide wire bending space in compliance to the latest version of UL 1008, regardless of the direction from which the conduit enters the enclosure.

b. Exterior cabinet door shall provide complete protection for the system’s internal components. Doors must have permanently mounted key-type latches. Bolted covers or front doors are not acceptable.

c. Transfer switches shall be provided in enclosures that are third party certified for their intended environment per NEMA requirements, Type 1, 3R, 12, 4, and 4X.

B. Enclosure color shall be ANSI 61 Gray. Enclosure paint shall be tested to ASTM B117 for corrosion resistance.

C. Installation drawings must clearly state mounting provisions and requirements for installation.
PART 3 - OPERATION 
3.01 Sequence of Operation:
A. When the voltage on any phase of the source 1 source drops below 75% or increases to 110%, or frequency drops below 90%, or increases to 110%, or 20% voltage differential between phases occurs, after a programmable time delay period of 0-10 seconds factory set at 3 seconds to allow for momentary dips, the engine starting contacts shall close to start the generating plant.
B. The transfer switch shall transfer to source 2 when Source 2 has reached the specified voltage and frequency on all phases.

C. After restoration of source 1 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 0-3600 seconds (factory set at 300 seconds) shall delay retransfer to allow stabilization of source 1 power. If the source 2 power source should fail during this time delay period, the switch shall automatically return to source 1.
D. After retransfer to source 1, the engine generator shall be allowed to operate at no load for a programmable period of 0-3600 seconds, factory set at 300 seconds.

3.02 Voltage, Frequency and Phase Rotation Sensing:

A. Controller shall monitor the voltage and frequency of each source and detect single or 3-phase losses of either source.  The controller shall have adjustable pickup and dropout settings for each source as indicated below.  Values shows are % of nominal: 

	Parameter
	Sources
	Dropout / Trip
	Pickup / Reset

	Undervoltage
	N&E,3-phase
	75 to 98%
	85 to 100%

	Overvoltage
	N&E,3-phase
	105 to 110%
	103 to 108%

	Underfrequency
	N&E
	88 to 98%
	90 to 100%

	Overfrequency
	N&E
	103 to 105%
	102 to 104%

	Voltage unbalance
	N&E
	5 to 20%
	4 to 19%


B.
Settings shall be field adjustable in 1% increments either locally via the front panel keypad, or remotely via serial communications port access.
C.
The controller shall continuously monitor the phase rotation of both sources and inhibit transfers if both sources are not of the same phase rotation (ABC or CBA).

D.
A single source status screen shall be provided for quick viewing of the status of both sources, including 3 phase voltages, and frequencies.

3.03 Time Delays

A. Time delay for override of momentary source 1 power outages (delays engine start signal and transfer switch operation). Programmable 0-10 seconds. Factory set at 3 seconds, if not otherwise specified. This time delay should be able to extend up to 300 seconds without any external input.
B. A time delay shall be provided on transfer to source 2, programmable from 0 to 300 seconds, factory set at 1 second.
C. Time delay on retransfer to source 1, programmable 0-3600 seconds, factory set at 300 seconds if not otherwise specified. If source 2 fails during the retransfer time delay, the transfer switch controls shall automatically bypass the time delay and immediately retransfer to the source 1 position.
D. Time delay shall be provided for Generator engine cooldown programmable 0- 3600 second, factory set at 300 seconds, after retransfer to source 1.
E. A time delay activated output signal shall also be provided to drive an external relay(s) for selective load disconnect control. The controller shall have the ability to activate an adjustable 0 to 5 minutes time delay in any of the following modes:
a. Prior to transfer only

b. Prior to and after transfer
c. Source 1 to Source 2 and Source 2 to Source 1
d. All transfer conditions 
F. Signal-Before-Transfer Contacts: A set of normally open/normally closed dry contacts operates in advance of retransfer to source 1. The time Interval shall be adjustable from 1 to 60 seconds.
G. All time delay settings shall be adjustable through the controller screen or with a remote device connected to the ATS with a Serial/Ethernet communication port.

3.04 Data Logger

A. The controller shall have the ability to log data and to maintain the last 16 events, even in the event of total power loss. Event log should record the date, time, reason and action taken with following system data.
a. Total transfer in either direction

b. Numbers of days unit powered up.

c. Total transfer to Source 2 source

d. Total Source 1 failures

e. Number of hours Source 2 power available

f. Number of hours Source 1 power available

3.05 Additional Accessories:
A. Test Switch – Controller shall be provided a test switch which will simulate a source 1 power failure.  The test mode may be user-configurable for Test With Load, Test Without Load or Fast Test functionality.   A Reset function shall be provided to cancel the Test and bypass any time delays on either transfer to source 2 or retransfer to source 1. The Controller shall support local activation of the Test function via pushbuttons on the operator display, or remote activation via dry contact closure or network signal. 
B. A provision for remote type load test switch shall be included to simulate a source 1 power failure, remote switch initiated.

C. Engine Start Signal - A SPDT contact, rated 10 amps at 28 VDC, shall be provided to start an engine generator in the event of an outage of the source 1 supply.
D. Position indicating Aux. Contacts – provide two auxiliary contacts rated 15 amp, 250 VAC, activated by main shaft, one closed in source 1 position, the other closed in source 2 position. Both contacts will be wired to a terminal strip for ease of customer connection.
E. Provide set of contacts rated 10 Amps at 30 volts DC, to close and open based on the availability of Source 1 and Source 2 for customer functions.
F. Source Connected Status LED’s – Controller display shall have dedicated 5mm industrial grade LED’s, to indicate when the ATS is connected to each source (Green – Source 1, Red – Source 2).  

G. Source Availability Status LED’s – Controller display shall include dedicated 5mm industrial grade LED’s, to indicate the availability of each source (Green – Source 1, Red – Source 2).
H. Commit/No-Commit to Transfer - Controller shall include a “Commit/No Commit to transfer” selection.  The programmable selector shall be used to configure the controller to commit to transferring the load to the source 2 supply (or not) in the event that the source 1 supply is restored prior to the generator being ready to accept the load.  The Controller shall support local activation of this control function via pushbuttons on the microprocessor display, or remote activation via network signal.

I. Inhibit Transfer Signals – Controller shall accept inhibit transfer control voltage input signal that inhibit transfer of the ATS to Source 2. The Controller shall support remote activation via network communication signal.

J. Transfer Override Signals - Controller shall accept inhibit transfer control voltage input signal so automatic transfer switch will remain connected to source 2 power regardless of condition of source 1. The Controller shall support remote activation via network communication signal.
K. Provide terminals for connection to the generator control panel to permit automatic shedding and restoration of loads on the source 2 or standby power plant. Load shedding shall be achieved by transferring back to a de-energized source 1 or to a dead neutral position upon voltage signal from customer or the generator control panel.

L. In-phase Monitor – internal relay controls transfer so it occurs only when the two sources are synchronized in phase. Relay compares phase relationship and frequency difference between source 1 and source 2 sources and initiates transfer when both sources are within (7) electrical degrees. Transfer is initiated only if both sources are within 2 Hz of nominal frequency.
M. Auto/Manual option - The controller shall allow the operator to select the option of Auto/Manual transfer via front display to allow the transfer switch to function in a non-automatic mode. 
N. AUTO-MANUAL retransfer selector function shall be provided for the retransferring of the load to Source 1 after its restoration. In MANUAL status, the retransfer to Source 1 shall be manually initiated unless the engine-generator set fails. In this instance, the controls shall automatically retransfer load to Source 1 if Source 1 is available.
O. The transfer switch shall include a three-position momentary keyed test switch which shall be provided for test/automatic/reset modes. The test switch will simulate a source 1 failure. The reset switch shall bypass the time delays on either transfer to source 2 or transfer to source 1.

P. AUTO-INHIBIT - A maintained- switch, (AUTO-INHIBIT), shall be provided to inhibit the transfer and retransfer of the ATS.
Q. A means shall be provided to temporarily disconnect the power to the switch controller through plug in harness. This plug shall remove all live voltages during service and maintenance of transfer switches.

R. Engine Exerciser - The controller shall include a fully user-configurable engine exerciser. 

1. Exerciser shall be configurable for Daily, 7-day, 14-day, 21-day, or 28-day exerciser type, each with (7) independently -programmable events with load and without load.
2. Exerciser shall be configurable for as a full, 365-day exerciser.  

a. Up to 12 independent exerciser events shall be user-programmable. 

b. Each event shall be configurable for Test with Load (includes transfer of load to non-priority source) or Test with Without Load (starting of genset only). 

c. Each event shall include user-adjustable start time, date, and test duration. 

At the end of the specified duration the switch shall transfer the load back to source 1 and run the generator for the specified cool down period.  All time and date settings shall be stored in non-volatile EEPROM memory, without the requirement of a battery.  
S. Diagnostics - The controller shall contain error messages on screens for the purpose of detecting and troubleshooting abnormal system events.  

T. Communications Modules

a. Serial Communications: The controller shall be capable of interfacing, through an optional serial communication module, with a PC or PLC, locally or remotely (up to 4000 ft.) through Modbus (RS485) serial communications. Standard software specific for transfer switch applications shall be available by the transfer switch manufacturer. This software shall allow for the monitoring, control and setup of parameters.
b. Ethernet Communications: Transfer switch control shall be capable of communicating to remote programming device over Ethernet TCP/IP protocol. 
c. Open Protocol: Both Serial and Ethernet communication shall be Modbus protocol.  Non-Open/Proprietary communication protocols shall not be acceptable.

U. Digital Power Meter: Provide a digital power meter at each transfer switch where indicated on plans. Install on the load side of the switch with the following functionality:

a. Provide 1 percent metering accuracy and data for the following:
1. Line-to-neutral voltages (VAN, VBN, VCN)

2. Line-to-neutral voltage average (VAVE)

3. Line-to-line voltages (VAB, VBC, VCA)

4. Line-to-line voltage average (VLAVE)

5. Current on each phase (IA, IB, IC)

6. Current neutral (IN)
7. Average current (IAVE)

8. Active power, kW total (WT)

9. Reactive power, kVAR total (VART)

10. Apparent power, kVA total (VAT)

11. kWhours net (kWhNET)

12. kVARhours net (kVARhNET)

13. Power factor (PF)

14. Frequency (Hz)

PART 4 - ADDITIONAL REQUIREMENTS 
4.01
Withstand and Closing Ratings (WCR) 

A. The ATS shall be UL (or cUL) listed in accordance with UL 1008 and IEC Certified to 60947-6-1 in accordance with each standard's 0.025 sec (1½ cycle) and 0.050 sec (3 cycle).  ATSs that are not tested and labeled with 1½ and 3 cycle (any breaker) ratings are not acceptable.  

B. Minimum UL & IEC listed withstand and close into fault ratings @ 480Vac shall be as follows:

	Size (Amps)
	0.050 Sec @480V Rating *

(RMS Symmetrical Amps)
	Specific Breaker Rating    (RMS Symmetrical Amps)

	Up to 150
	10,000
	30,000

	225-400
	35,000
	50,000

	600-800
	50,000
	65,000

	1000-1200
	50,000
	85,000

	1600-4000
	100,000
	100,000

	
	

	Size (Amps)
	Current Limiting Fuse

(RMS Symmetrical Amps)
	

	40 to 4000
	200,000
	




*All values are at 480 volt (UL), 415 volt (IEC), RMS symmetrical, less than 20% power factor.


Refer to TB-1102 document for detail ATS Withstand and Closed-on Rating. Here is the link:
http://apps.geindustrial.com/publibrary/checkout/TB-1102?TNR=Application%20and%20Technical%7CTB-1102%7CPDF&filename=TB-1102.pdf
4.02
Tests and Certification
A. The complete ATS shall be factory tested to ensure proper operation and ensure that the operating transfer time, voltage, frequency and time delay settings are in compliance with the specification requirements. Copy of test documents available upon request.
B. The manufacturer shall provide a line-by-line compliance review document showing the compliance of the proposed equipment to this specification.  All exceptions and deviations to the specifications shall not be permitted without approval by the consulting engineer. 

C. The ATS manufacturer shall be certified to ISO 9001 International Quality Standard and the manufacturer shall have third party certification verifying quality assurance in design/development, production, installation and servicing in accordance with ISO 9001.

D. UL 1008 listed and labeled.

E. The ATS manufacturer shall provide Certification to IBC-2009 for seismic compliance.

4.03
Service Representation

A. The ATS manufacturer shall ensure Local and Global service capability for all transfer switch products.  Manufacturer shall provide access to qualified service technicians on 24 hours a day, 365 days per year basis.  Response time shall be 4 hours after receipt of contact.  

B. The manufacturer shall maintain records on the construction and configuration at time of shipment for a minimum period of 20 years.  If upgrades are made by the manufacture during the life of the product, these changes shall also be maintained through the life of the records retention time period.

Part 5 - REMOTE ANNUNCIATOR SYSTEM:
A. Functional Description: Remote annunciator panel shall annunciate conditions for indicated transfer switches. Annunciation shall include the following:

a. Sources available, as defined by actual pickup and dropout settings of transfer-switch controls.

b. Switch position.

c. Switch in test mode.

d. Failure of communication link.

B. Annunciator Panel: LED-lamp type 

a. Indicating Lights: Grouped for each transfer switch monitored.

b. Mounting: Flush, modular, steel cabinet, unless otherwise indicated.

c. Lamp Test: Push-to-test or lamp-test switch on front panel.
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