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Sag Fighter™ Power Conditioner – Active Voltage Conditioner
Functional, Construction & Environmental Specification Guide

[Items in “blue” require data to be inserted, deleted or a selection of some sort. Items for selection are separated by”///”]
1.0
Purpose and Objectives
The purpose of an active voltage conditioner is to avoid the financial, commercial and safety ramifications that occur when voltage sags cause sensitive electrical loads to malfunction and/or to shut down.  To maximize the benefit of an active voltage conditioner, it is imperative that it:

· Be capable of operation with all load types and power factors

· Be highly resistant to damage from normal and abnormal operating conditions

· Not interrupt power to the load even in the event of a component failure, and 
· Provide the highest levels of protection for the system and the load.

To this end, this specification describes the general functional and physical characteristics of an active voltage conditioner to correct voltage sags.  
The active voltage conditioner shall employ microprocessor-controlled, inverter-based, series voltage injection technology.  The power conditioner shall be compatible with all load types and load power factors including loads with frequent inrush currents of 10X full load current lasting up to one second, highly non-linear loads and power factors below 0.5 leading or lagging.  The active voltage conditioner shall not rely on energy storage for sag correction and shall be continuously available.  To ensure high reliability and efficiency, the an active voltage conditioner shall operate the inverter only when required to correct voltage sags.
2.0
Standards

The active voltage conditioner will be designed in accordance with the applicable portions of the following in effect at the time of purchase:
Institute of Electrical and Electronic Engineers (IEEE)

National Electrical Code (NEC)
National Fire Protection Association (NFPA), 

American National Standards Institute (ANSI)
Equipment proposed by the Seller that cannot fully meet the requirements of this specification will have all exceptions clearly stated in the proposal. No exception shall be allowed, unless approved by the Buyer/Engineer in writing.
3.0
Functional Specifications
The functionality and performance of the power shall be as follows:

	3.1 
	Unit Rating:
	The unit shall have a continuous rating of [___________] kVA

	3.2 
	Phase and Frequency:
	The unit shall be 3 phase and [50 Hz///60 Hz]

	3.3 
	Voltage:
	The nominal input and output voltage shall be [___________]V

	3.4 
	Output Voltage Regulation:
	The unit shall regulate each phase independently 

	3.5 
	Sag Correction & Depth:
	The unit shall be capable of correcting voltage sags to the following depths:
1)  1 or 2 phase sags to 30% remaining voltage (-70% sag) corrected to 95% or more of nominal voltage

2)  3 phase sags to 60% remaining voltage (-40% sag) corrected to 95% or more of nominal voltage

	3.6 
	Output Regulation:
	The unit shall correct voltage sags within the specified depth to ±5% of nominal voltage.  The unit shall operate in a monitoring mode until voltage reaches 90% of nominal voltage, at which time sag correction shall be initiated

	3.7 
	Response Time
	Full sag correction shall be achieved within 2 ms regardless of load or load power factor 

	3.8 
	Correction Duration
	Voltage sags shall be corrected for a minimum of 100 seconds regardless of load or power factor

	3.9 
	Regulation Variation
	There shall be no variation in correction for 0 to 100% load or any load power factor

	3.10 
	Phase Shift Correction
	Phase shifts shall be corrected automatically during sag correction

	3.11 
	Overload Capacity:
	The overload capacity of the unit shall be at least 6000% for one cycle; 1000% for one second; 500% for five seconds; 200% for one minute 

	3.12 
	Fault Clearing:
	The unit shall provide a minimum 1000% fault clearing capacity to permit downstream and load protective devices to operate properly

	3.13 
	Minimum Load 
	There shall be no minimum or other limitations on load (other than full load and overload)

	3.14 
	Load Power Factor Limitation:
	There shall be no minimum or other limitations on load power factor

	3.15 
	Load compatibility:
	The unit shall be compatible with all load types with limiting or restricting unit rating or performance

	3.16 
	Harmonic Distortion
	No harmonics shall be added in monitoring mode

	3.17 
	Efficiency 
	Efficiency of the unit shall be 99% or higher down during normal operation

	3.18 
	Operating Frequency:
	The unit operating frequency shall conform to NERC standards

	3.19 
	Audible Noise:
	Audible noise of the unit shall be less than 65 dBA at one meter


4.0
Construction Specifications
Construction and features of the power conditioner shall be as follows:
	4.1 
	Technology:
	The unit shall be of the microprocessor-controlled, inverter-based series voltage injection type

	4.2 
	Transformer:
	The unit shall incorporate a copper-wound, dry type, series transformer per ANSI specifications.  Transformer insulation shall be Class XXX and the design shall be for a maximum temperature rise of 150 C.

	4.3 
	Inverter
	The inverter shall operate only during sag correction

	4.4 
	Input Connection:
	The input shall be 3 phases (3W+G) hardwired to the input circuit breaker included with the unit

	4.5 
	Output Connection:
	The output shall be 3 phases (3W+G) hardwired to lug-type connector(s)

	4.6 
	Grounding Connection:
	The unit shall have an internal grounding connection as a minimum

	4.7 
	Cable Entry/Exit
	The unit shall permit cable entry from the top, bottom or sides

	4.8 
	Maintenance Bypass:

[OPTIONAL]
	An open-transition (make-before-break ) bypass to supply power for the load while isolating the unit for inspection or maintenance shall be provided in addition to the automatic internal bypass 

	4.9 
	Cooling:
	Cooling of the unit shall be by natural convection only.  Heatsink fans shall only be operated during sag correction

	4.10 
	Input Circuit Breaker:
	A molded case input circuit breaker rated no less than 125% of unit full load current shall be included in the unit enclosure.  An external handle or pushbuttons shall be provided to open, close and, if necessary, charge the circuit breaker

	4.11 
	Remote Alarm Contacts:
	One (1) pair of remote alarm contacts, 125VAC; 0.6A/110VDC; 0.6A/30VDC; 2A, normally closed shall be provided.  Contacts shall indicate loss of voltage regulation or tripping of the input circuit breaker for any reason

	4.12 
	Display:
	The unit shall include a front-mounted display showing unit operational status and operational mode

	4.13 
	Local Power Monitor:

[OPTIONAL]
	Local digital display of amps, volts, power factor and kW shall be provided for the [input/output/input and output]

	4.14 
	Local Power Monitor With Serial Communications:

[OPTIONAL]
	Local digital display of amps, volts, power factor and kW shall be provided for the [input/output/input and output].  The display device shall include Modbus serial communications with RS485 or RS422 (2 or 4-wire) interface

	4.15 
	Enclosure:
	The unit enclosure shall be freestanding, NEMA 1, ANSI 61 grey

	4.16 
	Enclosure:

[OPTIONAL]
	The unit enclosure shall be freestanding, NEMA [3R///12///4///4X] ANSI 61 grey


5.0
Environmental Specifications
The power conditioner shall operate within the following ambient conditions:
	5.1 
	Ambient Temperature:
	The unit shall be capable of continuous operation with an ambient air temperature 32 to 104°F (0 to 40°C) with a relative humidity of 0-95% non-condensing

	5.2 
	Relative Humidity:
	The unit shall be capable of continuous operation with a relative humidity of 0-95% non-condensing

	5.3 
	Operating Altitude:
	The unit shall be capable of continuous operation at full load without de-rating at altitudes from 0 to 10,000 ft (3000m) 


6.0
Installation
Following are the general requirements for installation:
	6.1 
	Assembly:
	The unit shall be shipped fully assembled

	6.2 
	Setup:
	The unit shall require no setup other than installing the appropriate input, output, neutral and grounding conductors.  Installation of the unit shall not require field measurements, adjustment, programming or modification of settings

	6.3 
	Special Tools:
	No special tools shall be required for installation of the unit


6.0
Manufacturers
Following are the approved manufacturers for the power conditioner.  Alternative manufacturers may only be approved by the Buyer or his Engineer.
	7.1 
	Utility Systems Technologies, Inc.

	7.2 
	

	7.3 
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