Specification – Stand Alone DSTS




Guideform Specifications

Stand Alone Single Phase DSTS 
60 Hz, 1 Phase, 2 Source
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DSTS SPECIFICATIONS

DIGITAL STATIC TRANSFER SWITCH
60Hz, Single Phase, 2 Source
1.0.
GENERAL

1.1.
Overall Description and Scope
1.1.1. The Static Transfer Switch is a Solid State Single Phase dual position switch designed to connect a critical single phase load to one of two separate sources of single phase power.  The source to which the load is normally connected is designated the Preferred Source, and the other, the Alternate Source (though either can be designated as preferred source by owner selection and indication as specified hereafter).
The Static Transfer Switch consists of four pairs of Silicon Controlled Rectifiers (SCR's) connected in an AC switch configuration.  These SCR's shall be brick type or hockey puck type and rated to carry the full 100% load (continuous rated) while operated as stipulated herein and at the maximum ambient design temperature specified.

Momentary rated SCR's or SCR legs dependent on wrap around breakers for continuous or overload rating capability are not acceptable, as use of breakers for this purpose disqualifies the product as a full static transfer device with high speed, open transition break-before-make transfer capabilities (mechanical device dependence yields a hybrid product with too slow a response and a potential for cross connection or dropping of the critical load, due to slow opening and closing time of the mechanical portion).

One pair of continuous rated SCR's is connected to the preferred source while another pair is connected to the alternate power source.  The load sides of the SCR's are connected together to form the critical AC load output terminals.

A manually operated maintenance bypass switching arrangement shall be included to permit transferring the loads to either source and to isolate the SCRs for servicing without disrupting power to the critical loads.
2.0.
PRODUCTS

2.1.
Transfer Switch General Requirements
2.1.1. The equipment and services shall include the following major items as a minimum:
2.1.1.1. Digital Static Transfer Switches (DSTS's).  Quantities of each rating are as defined by the bid documents and drawings.
2.1.1.2. Witnessed Factory Acceptance tests.  The owner will determine the number of units that shall undergo this procedure.
2.1.1.3. Site time (number of days as defined by bid documents) by the manufacturer's field engineer(s) for supervision of installation and site checks, including travel and per-diem expenses at no additional charge.
2.1.1.4. Freight to job site, FOB job-site.
2.1.1.5. 12 month warranty including all remedial labor, to commence with the site acceptance date of the equipment or 18 months from the date of shipment, whichever occurs first.
2.1.2. DSTS Electrical Characteristics
2.1.2.1. Source Voltages for Single-pole RMDSTS: 120 volts AC plus ± 10%, 1 phase, 2 wire 
2.1.2.2. Source Frequencies: 60Hz ± 5%
2.1.2.3. Current Rating: _____ A continuous
2.1.2.4. Load Power Factor: Unity to .50 lagging or leading
2.1.2.5. Overload Rating:
a. 125% for 30 minutes for computer room systems
b. For industrial systems overload shall match upstream breakers
2.1.2.6. Harmonic Current Feed Back from the load:  Unlimited
2.1.2.7. Voltage Transient Withstand without failure or mis-operation, present on the line:  Up to 2kV (2000 volt spike), per IEEE 587 Standards.  Such transient levels shall not effect the operation of the DSTS except to cause a transfer due to over-voltage beyond pre-set limits
2.1.2.8. Over-current Protection:  The internal breakers shall be rated at a continuous _____ AF/NA current rating (frame rating should be higher if the breaker is derated 80%), with mag trips set "High" to allow coordination with up-stream protective devices.   All DSTS devices are non-automatic rated at 65 KAIC
2.1.3. The equipment to be provided shall be in compliance with the applicable requirements of:
2.1.3.1. ANSI/NFPA 70 (1990)
2.1.3.2. National Electrical Code
2.1.3.3. NEMA
2.1.3.4. Underwriters Laboratories (UL).  Equipment proposed shall be in strict compliance with applicable portions of UL Standards governing such equipment (UL 1008)
2.2. Mechanical Requirements
2.2.1. Enclosure:  The DSTS assembly shall be constructed in modular configuration for maximum ease of maintenance, installed in NEMA Type-1 metal enclosures made of 11 gauge steel frame and 16 gauge steel sides.  Sheet metal parts shall be either electroplated or primed and painted.  Color shall be manufacturer's standard.
2.2.2. Circuit Boards:  All internal logic circuit cards shall employ connectors with gold flashed pins for reliability.
Major circuit boards shall have LED indicators to annunciate critical board functions for ease of troubleshooting and maintenance.

All circuit cards shall use high quality commercial grade components for critical functions per the design of the manufacturer, and shall have reference designations silk-screened on to the surface of the board.
2.2.3. Conducting Material:  All internal bus work or interconnect cables shall be made of copper.  All bus work shall be rated at either 1000 Amperes per square inch cross section, or the bus free air temperature rise at rated load shall not exceed 50 deg C.  Aluminum is not acceptable for the referenced requirements.  If the owner or its representatives discover noncompliance in this area during or after completion of installation (regardless of signed acceptance tests), the DSTS manufacturer is responsible to replace all areas of such noncompliance at its own expense including materials, freight, and site labor expenses.
2.2.4. Material and Workmanship:  All materials and parts comprising the DSTS shall be new, of current manufacture, high grade, and free from all defects or imperfections, and shall not have been in prior service, except as required during factory testing.  Workmanship shall be of the highest quality.
2.2.5. Active Devices and Semiconductors:  All devices used for transferring power from one source to the other shall be solid-state.  Electromechanical contactors are not acceptable.
The design shall allow a minimum of 25° C operating margin from the maximum allowable junction temperature of all solid-state semiconductor devices.  The SCR’s shall be oversized to a degree that the unit has capability to operate at full capacity (including overload rating) to allow overload clearing by an upstream thermal magnetic trip circuit breaker without damage to any components.
2.2.6. Short Circuit Bracing:  Unit construction and component selections shall incorporate ratings, support, and bracing methods to allow for the specified short circuit withstand rating of the unit (including all electro-mechanical and power electronic devices, interconnections, cable and buswork).
2.2.7. DSTS Circuit Breakers:  Six (6) non-auto breaker/switches shall be provided for the STS.  There shall be two breaker/switches for load bypass to each input, two for SCR input source isolation, and two for SCR load isolation. All breakers and non-automatic switches shall be rated to carry the 100% rating of the static transfer switch at the ambient temperature specified.  If 80% rated devices are used, then the 80% times the frame rating shall not be less than the specified rating (so that the DSTS rating is not derated by 80%).   If 80% times the frame rating is less than the DSTS rating specified, then a frame of next higher rating shall be utilized.
2.2.8. Eliminate Single Point Failures:  A conservative approach shall be taken in all aspects of the design to eliminate, as much as practical, single point failures as follows:
Provide redundant logic power supplies for the system and on the drive cards:  DSTS shall utilize well regulated and protected redundant logic and SCR gate drive power supplies where failure of any one does not effect the operation of the DSTS.

2.2.9. Ventilation and Cooling: Enclosure design shall provide adequate ventilation with redundant fans to ensure that all components are operated within their thermal ratings.  The loss of operation of any one fan shall not jeopardize the continuity of power to the load within the rated environmental conditions.  The DSTS shall be capable of withstanding any combinations of the following environmental conditions without mechanical or electrical damage or degradation of operation.
2.2.9.1. Operating ambient temperature: 0 to 40° C.
2.2.9.2. Non-operating and storage ambient temperature: 0 to 70° C
2.2.9.3. Relative humidity: 0 to 95% non-condensing
2.2.9.4. Barometric Pressure:  At elevations up to 6000 feet above sea level
2.2.9.5. Equipment shall be designated for indoor use
2.2.9.6. AC to AC efficiency defined as AC output kW divided by AC input kW at full nominal rating of .8 power factor load, shall not be less than 99%
2.2.10. Electromagnetic Interference Or Susceptibility:  Radiated and conducted EMI generated within the units shall be suppressed to prevent excessive interference with associated nearby electronic equipment.  Units shall also not be susceptible to mis-operation due to EMI or RFI generated by a hand held general mobile radio service transmitter from a distance of 24 inches in front of a unit, with the doors closed.  In order to minimize susceptibility, the DSTS shall use fiber-optic cable for data communication.
2.2.11. Margins:  All power SCR's shall have a thermal margin on junction temperature at full load current of a least 25° C below maximum junction temperature while in a room operational environment of 40° C for reliability.
2.3. Sensing and Transfer Requirements
2.3.1. Sensing Time:  Digital voltage sensing techniques shall be employed for both sources to meet a maximum 2 msec sensing requirement.  Peak and averaging methods prone to slower detection time and unable to sense a fault condition earlier in the areas closely above or below zero crossing (further from the peaks) are not desired.
2.3.2. Transfer Operation:  Upon loss of the primary source the unit shall automatically transfer the load to the alternate source by turning off the primary source SCR's and turning on the alternate source SCR's in a sequence and timing that allows a total combined sense and transfer time of less than one quarter cycle (4.17ms).
The DSTS shall not be a make-before-break type that connects the two sources to each other, regardless of duration.  If one source (such as a utility source) is shorting upstream causing an under voltage condition on that source, then the switch will sense the UV condition and transfer to the alternate source.  A make before break type switch will spread the fault from the good source to the failing source and clear the breakers on both sides and drop the load (and may also damage the switch itself).  Secondly, if applied to the outputs of two UPS's such a connection may cause load equalization and severe load sharing problems between the two systems.  Therefore, due to the above reasons a closed transition transfer process is absolutely disallowed.

The alternate power source shall be monitored continuously to possibly inhibit transfer before turning on the alternate side SCR's.  If the alternate power source is itself outside the pre-set voltage and phase angle limits, then the transfer can be inhibited (if so commanded by the DSTS control).
2.3.3. Shoot-Through Protection:  The transfer logic shall make absolutely sure that the two sources of power, whether two utilities, two generator buses, two UPS systems, or any combinations of such, are never connected in a fashion to allow current flow from one source to the other without first passing through the critical load.  The logic circuitry shall have protective sensing circuits that prohibit this conduction.
If the two sources are wye connected with a high impedance neutral resistance or inductance, switching action must not result in a large neutral to ground voltage spike, should the neutral to neutral cable connection between the power sources be opened accidentally.
2.3.4. Symmetrical Operation:  At the operator's option and without any degradation of performances or loss of protective features, the unit may be operated with the alternate source as its "preferred" source of power.
2.3.5. Manual Transfer Operation:  The static transfer switch shall be able to operate as a manual switch. Pushing the manual transfer button momentarily shall enable the operator to transfer the load to the desired source, if that source is coming around in sync (defined as within operator set voltage and phase angle limits) with the existing source once every known period of time, to allow transfers between otherwise non synchronous sources.
2.3.6. Load Uninterrupted Transfer:  Transfer from one source to the other, regardless of direction, shall appear uninterrupted to the load, though break before make (but within the criteria established by the engineer if the source being transferred to is within the preset limits.  There shall be no direct flow of current from one source to the other under any conditions.
2.3.7. Pre-set Limits, Sensing, and Adjustments:  All settings shall be adjustable at the factory.  Adjustable parameters are:
2.3.7.1. Voltage & Frequency Limit Settings:  Acceptable voltage and frequency limits on both the primary and the reserve sources shall be individually adjustable to user-defined specifications at the factory with the ability to set the OV (over-voltage) and UV (under voltage) settings above or below nominal.   These adjustments shall be for the full range of 0 to +35% of nominal for OV and for 0 to -35% of nominal for UV.  Same applies to settings of OF (Over-frequency - 62Hz) and UF (under-frequency - 58Hz).  The switch can be optionally configured to allow for the operator to change settings via the Modbus protocol.
The unit shall immediately and automatically transfer to the other source if the above limits are exceeded on the connected source, and stay in that position until such time that the preferred source is back to normal
2.3.7.2. Sensing Methods: Preferred and alternate voltage sensing shall be via fast digital conversion techniques on both sources at all times for immediate sensing of out of limit conditions without having to wait for peak values.  Use of rectified averaging alone or a combination rectified/peak analog sensing is not acceptable.
2.3.7.3. Auto-retransfer Time Delay:  3.0 seconds (factory adjustable, the switch can be optionally configured to allow for the operator to change settings via the Modbus protocol).
2.3.7.4. Phase Angle Adjustments:  To allow transfers if the phase angle difference between the sources of "X" electrical degrees to be adjustable at the factory to user specifications, where "X" is any desired value leading or lagging between the "off" source (alternate for example) and the "on" source (preferred for example). The DSTS shall be able to transfer with any number of degree difference between the source if the owner so specifies ahead of time prior to manufacture to allow factory tests based on specified values.  The switch can be optionally configured to allow for the operator to change settings via the Modbus protocol.
2.3.8. Overload Operation:  Under short circuit or overload conditions in the load, transfer shall be prohibited until upstream or downstream protective devices clear the overload.
2.3.9. Reverse Power Detection for Regenerative Loads: Detection for motor loads and other energy storage loads shall be provided so that the switch sensing can distinguish source fault conditions in which these loads might otherwise regenerate back to the faulted source. The immediate transfer to the opposite source within one-quarter cycle shall be accomplished in the presence of these regenerative loads.
2.3.10. Shorted or Open SCR Detection and Protection:  The DSTS shall include sensing circuits to annunciate a shorted or open SCR in either of its source legs.
In the event of an open SCR in the active side powering the load, the unit shall immediately make a transfer to the inactive side.  Auto-retransfer shall be automatically prohibited under such conditions until the repair is made and system is reset.

If an SCR in the active side shorts while that source is powering the load, then this condition shall be sensed, and automatic transfer to inactive side shall be prohibited until repair is made and the system is reset.

If an SCR in the inactive side shorts while the active side is powering the load, this condition shall be sensed and the DSTS shall immediately transfer to the inactive side.  Retransfer shall be prohibited until repair is made and the system is reset.
2.4. SuperSwitch Control Requirements
2.4.1. The DSTS control panel shall be on the front of the unit and contain the normal operating controls, and status indications.  All device status indications shall utilize LED's for long life.  The manufacturer shall provide the controls and audible/visual alarms required in these specifications as detailed below:



Indicators (colored LED's):


Source 1 Preferred



Retransfer Off


Source 2 Preferred



Manual Mode Active

S1 Available




Surge Device Failure



S2 Available




Fan Failure/Overtemperature


On S1





Transfer Inhibited 

On S2





Summary Alarm 

Output Available


Status Indicators:



Source 1 Available



On Source 1



Source 1 Preferred



On Source 2

Source 2 Available



Output Available 

Source 2 Preferred



Controls (Push Button):


Preferred Select




Alarm Silence 

Transfer





Mode Control 

Retransfer Control



Lamp Test



Alarm Relays:  


Source 1 Unavailable



Auto Retransfer Off 

Source 2 Unavailable



Critical Alarm 

Manual Mode




Summary Alarm



Alarms:








Fan Fail





Shorted SCR Source 1







Overtemperature




Shorted SCR Source 2





Manual Mode




Transfer Inhibited 




Auto Retransfer Off



Source 1 Unavailable 




Surge Device Fail




Source 2 Unavailable




Output Unavailable



Loss of Internal Communication




Open SCR Source 1



Critical Alarm





Open SCR Source 2



Summary Alarm

2.4.2. Modbus Communications:  Modbus Communications for remote monitoring of the DSTS shall be standard via an RS-232 communications port.  The following system information shall be downloaded to a remote terminal:
2.4.2.1. Control Setpoints

2.4.2.2. Status/Alarms
2.4.2.3. Sensing Setpoints
The system can be optionally configured to allow an operator to change system setpoints from a remote computer via Modbus (password protected).
End of Specification
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