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SPECIAL SPECIFICATION





SECTION 16611-S 





STATIC UNINTERRUPTIBLE POWER SUPPLY








PART 1 - GENERAL�








1.01	RELATED DOCUMENTS





	A.	Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.








1.02	SUMMARY





A.	This Section includes 3-phase, on-line, uninterruptible power supply (UPS) systems, complete with battery and battery circuit breaker.








1.03	DEFINITIONS





	A.	UPS:  Uninterruptible power supplies that automatically provide power, without delay or transients, during any period when the normal power supply is incapable of performing acceptably.





	B.		THD:  Total harmonic distortion.








1.04	SUBMITTALS





A.	Product Data:  Include data on features, components, ratings, and performance for each product specified in this Section.





B.	Shop Drawings:  Detail fabrication, internal and interconnecting wiring, and installation of UPS system.  Include dimensioned plan, elevation views, and details of control panels.  Show access and clearance requirements.  Differentiate between field-installed and factory-installed wiring and components.





C.	Product Certificates:  Signed by manufacturers of UPS systems certifying that the products furnished comply with requirements.





D.	Qualification Data:  For firms and persons specified in the "Quality Assurance" Article.





E.	Factory Test Reports:  Comply with specified requirements.





F.		Field Test Reports:  For tests specified in Part 3.





	G.	Maintenance Data:  For system and products to include in the maintenance manuals specified in Division 1.  Include the following:





	1.	Lists of spare parts and replacement components recommended to be stored at the Project site for ready access.





2.	Detailed operating instructions covering operation under both normal and abnormal conditions.





H.	Warranties:  Special warranties specified in this Section.





I.	Submit in the above per section 1300-S.








1.05	QUALITY ASSURANCE





DELETE BELOW IF INDEPENDENT TESTING AGENCY IS NOT SPECIFIED.





A.	Testing Agency Qualifications:  An independent testing agency with the experience and capability to conduct the testing indicated without delaying the Work, as documented according to OSHA criteria for accreditation of testing laboratories, Title 29, Part 1907; or a full member company of the InterNational Electrical Testing Association.





1.	Testing Agency's Field Supervisor:  Person currently certified by the InterNational Electrical Testing Association or the National Institute for Certification in Engineering Technologies, to supervise on-site testing specified in Part 3.





	B.	Comply with NFPA 70, "National Electrical Code," for components and insulation.





C.	Source Limitations:  Obtain UPS, including components, from a single manufacturer with responsibility for entire system.





DELETE 1 OF 2 PARAS BELOW.





D.	Listing and Labeling:  Provide UPS specified in this Section that are listed and labeled as a factory-assembled unit.





E.	Listing and Labeling:  Provide UPS specified in this Section that are listed and labeled for use in computer rooms.  Comply with NFPA 75.





RETAIN SUBPARA BELOW WITH EITHER PARA ABOVE.





	1.	The Terms "Listed" and "Labeled":  As defined in the National Electrical Code, Article 100.





	


SUBPARA BELOW IS REQUIRED BY SOME FEDERAL AGENCIES.





2.	Listing and Labeling Agency Qualifications:  A "Nationally Recognized Testing Laboratory" as defined in OSHA Regulation 1910.7.





F.	Comply with UL 1778.








1.06	DELIVERY, STORAGE, AND HANDLING





A.	Deliver equipment in fully enclosed vehicles after specified environmental conditions have been permanently established in spaces where equipment is to be placed.





B.	Store equipment in spaces with environments that are controlled within manufacturer's ambient temperature and humidity tolerances for nonoperating equipment.








1.07	WARRANTY





WHEN WARRANTIES ARE REQUIRED, VERIFY WITH THE OWNER'S COUNSEL THAT SPECIAL WARRANTIES STATED IN THIS ARTICLE ARE NOT LESS THAN REMEDIES AVAILABLE TO THE OWNER UNDER PREVAILING LOCAL LAWS.  COORDINATE WITH DIVISION 1 SECTION "WARRANTIES."





A.	General Warranty:  The special warranty specified in this Article shall not deprive the Owner of other rights the Owner may have under other provisions of the Contract Documents and shall be in addition to, and run concurrent with, other warranties made by the Contractor under requirements of the Contract Documents.





B.	Special Warranty for Batteries:  A written warranty, signed by manufacturer and principal Installer, agreeing to replace UPS system storage batteries that fail in materials or workmanship within the specified warranty period.





SUBPARA BELOW IS AN EXAMPLE ONLY.  REVISE WARRANTY TO PERIOD REQUIRED AND VERIFY AVAILABILITY.  SEE EVALUATIONS.





1.	Special Warranty Period for Batteries:  10 years from date of Substantial Completion.  A full warranty applies to the first year of the period, and a prorated warranty applies to the last 9 years.








1.08	EXTRA MATERIALS





EXTRA MATERIALS MAY NOT BE ALLOWED FOR PUBLICLY FUNDED PROJECTS.





A.	Furnish extra materials described below that match products installed, are packaged with protective covering for storage, and are identified with labels describing contents.  Deliver extra materials to Owner.





QUANTITIES BELOW ARE EXAMPLES ONLY.





	1.	Fuses:  1 for every 10 of each type and rating, but not less than 1 of each.





	2.	Cabinet Ventilation Filters:  One complete set.


��
PART 2 - PRODUCTS








2.01	MANUFACTURERS





A.	Available Manufacturers:  Subject to compliance with requirements, manufacturers offering products that may be incorporated into the Work are the following:





RETAIN ABOVE FOR NONPROPRIETARY OR BELOW FOR SEMIPROPRIETARY SPECIFICATION.  REFER TO DIVISION 1 SECTION "MATERIALS AND EQUIPMENT."





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





SEE EDITING INSTRUCTION NO. 1 IN THE EVALUATIONS FOR CAUTIONS ABOUT NAMING PRODUCTS AND MFRS.





	1.		Best Power Technology, Inc.





	2.		Computer Power, Inc.





	3.		Controlled Power Co.





	4.		Deltec Corp.





	5.		Exide Electronics.





	6.		HDR Power Systems, Inc.





	7.		International Computer Power.





	8.		International Power Machines Corp.


	


	9.		Liebert Corp.





	10.		Mitsubishi Electronics America, Inc.





	11.		Pacific Power Source Corp.





	12.		Square D Co.; EPE Technologies, Inc. Subsidiary.


	


	13.		Toshiba International Corp.





C.	Substitutions: only under provisions of Section 1600-S.





2.02	MANUFACTURED UNITS





RETAIN 1 OF 3 PARAS BELOW TO DESCRIBE BASIC UNIT.





	A.	Description:  Factory fabricated, in a single modular cabinet.  Automatic system operating functions include the following:





	1.	Normal Conditions:  Supply the load with power flowing from the normal ac power input terminals, through the rectifier/battery charger and inverter, with the battery connected in parallel with the rectifier output.





2.	Abnormal Supply Conditions:  When the normal ac supply deviates from specified voltage, waveform, or frequency limits, the battery supplies energy to maintain constant inverter output to the load.





	3.	When normal power fails, energy supplied by the battery through the inverter continues supply to the load without switching or disturbance.





4.		When power is restored at the normal supply terminals of the system, the rectifier/battery charger supplies power to the load through the inverter and simultaneously recharges the battery.  Synchronize the inverter with the external source before transferring the load.





5.	When the battery becomes discharged and normal supply is available, charge the battery by the rectifier/battery charger.  On reaching full charge, shift the rectifier/battery charger to a float-charge mode.





	6.	When any element of the UPS system fails and power is available at the normal supply terminals of the system, the static bypass transfer switch switches the load to the normal source with less than one-quarter-cycle interruption of supply.





	7.	If a fault occurs in the system supplied by the UPS and current flows in excess of the overload rating of the UPS system, the static bypass transfer switch operates to bypass the fault current to the normal supply circuit of the UPS system for fault clearing.





	8.	When the fault has cleared, the static bypass transfer switch returns the load to the UPS system.





	B.	Functional Description of Manual Operation:  Manual operating functions include the following:





MODIFY FUNCTIONAL DESCRIPTIONS IN 2 SUBPARAS BELOW TO SUIT PROJECT.





Turning the inverter off causes the load to be transferred by the static bypasstransfer switch directly to the normal ac input source without interruption.





	2.	Turning the inverter on causes the static bypass transfer switch to transfer the load to the inverter.





PARA BELOW DESCRIBES FUNCTIONS THAT CAN BE EITHER OPTIONS OR STANDARD FEATURES, DEPENDING ON MFR AND MODEL.  THE FUNCTIONS ARE SOMETIMES ACHIEVED WITH A SINGLE DEVICE.  DEVICE PERMITS SYSTEM MAINTENANCE WITHOUT INTERRUPTING POWER TO THE LOAD.





C.	Maintenance Bypass/Isolation Switch:  Interlocked so UPS cannot be operated unless the static bypass transfer switch is in the bypass mode.  The device has 3 settings that produce the following conditions without interrupting supply to the load during switching:





	1.	Full Isolation:  Load is supplied bypassing UPS.  UPS ac supply input, static bypass transfer switch, and UPS load terminals are completely disconnected from external circuits.


	


2.	Maintenance Bypass:  Load is supplied bypassing UPS.  UPS ac supply terminals are energized to permit operational checking, but system load terminals are isolated from the load.





3.	Normal:  UPS ac supply terminals are energized and the load is being supplied through either the static bypass transfer switch or the UPS rectifier and inverter.








2.03	SYSTEM SERVICE CONDITIONS





BELOW ASSUMES ELECTRONIC CABINETS AND BATTERY ARE IN THE SAME SPACE.  IF BATTERY IS IN A SEPARATE ROOM, MODIFY BELOW TO SPECIFY SEPARATE TEMPERATURE AND HUMIDITY RANGES FOR ELECTRONIC CABINETS AND BATTERY.





	A.	Environmental Conditions:  Operate continuously in the following environmental conditions without mechanical or electrical damage or degradation of operating capability:





	Ambient Temperature:  0 to 40 deg C.


	


	SELECT SUBPARA ABOVE OR BELOW TO SET AMBIENT TEMPERATURE RANGE, OR SUBSTITUTE A SPECIFIC RANGE SUITABLE TO AMBIENT CONDITIONS WHERE EQUIPMENT WILL BE INSTALLED.  ABOVE IS STANDARD FOR COMMERCIAL UPS EQUIPMENT.





2.	Ambient Temperature:  Minus 10 to 50 deg C.





	3.	Relative Humidity:  0 to 95 percent, noncondensing.





	4.	Altitude:  Sea level to 6000 feet (1220 m).





IF UNUSUAL SERVICE CONDITIONS FOR UPS EQUIPMENT EXIST AND CANNOT BE ELIMINATED, SPECIFY THEM HERE.  SEE EDITING INSTRUCTION NO. 2 IN THE EVALUATIONS.








2.04	SYSTEM CHARACTERISTICS





SELECT 1 OF 3 PARAS BELOW FOR DURATION OF SYSTEM SUPPLY OR SUBSTITUTE ANOTHER DURATION PERIOD.  SEE EDITING INSTRUCTION NO. 3 IN THE EVALUATIONS.





INDICATE, ON DRAWINGS, RATINGS OF UPS INCLUDING VOLTAGE OF INPUT AND OUTPUT CIRCUITS; PHASES AND NUMBER OF WIRES OF INPUT AND OUTPUT CIRCUITS; AND CAPACITY OF UNIT IN kVA, kW, AND POWER FACTOR.





	A.	Minimum Duration of Supply:  One hour, if rated full load is being supplied solely from the battery.





B.	System Performance When Supplied from Battery:  Performance under steady-state and transient-load conditions remains within specified tolerances throughout minimum duration of supply from battery specified.





	 C.	Input Voltage and Frequency Tolerance:  System steady-state and transient output performance remains within specified tolerances when steady-state ac input voltage varies plus or minus 10 percent from nominal voltage; when steady-state input frequency varies plus or minus 5 percent from nominal voltage; and when the THD of input voltage is 15 percent, and the largest single harmonic component is a minimum of 5 percent of the fundamental value.








2.05	COMPATIBILITY WITH LOAD





USE THIS ARTICLE TO DEFINE THE LOAD TYPE (LOAD PROFILE) THE UPS MUST HANDLE WITHOUT DEVIATING FROM SPECIFIED PERFORMANCE TOLERANCES.  EDIT TO SUIT ANTICIPATED LOAD PROFILE AND COORDINATE WITH DRAWINGS.





	A.	Operate within specified performance tolerances, supply type of distribution system indicated, and serve rated load comprised of various load elements.  Load elements provide an overall load profile with the following characteristics:





DELETE OR MODIFY SUBPARAS BELOW TO SUMMARIZE ANTICIPATED UPS LOADS.  CATEGORIES AND QUANTITIES BELOW ARE EXAMPLES TO BE REVISED AND EDITED TO SUIT PROJECT.





	1.	Aggregate Load for Single-Phase Electronic Equipment with Switch-Mode Power Supplies, Served at 120 V:  55 percent of UPS capacity.





	2.	Miscellaneous Linear Loads: 45 percent of UPS capacity.








2.06	PERFORMANCE EFFICIENCIES





A.	Overall system efficiency, when operated within indicated nominal input- and output-voltage and frequency limits, is within the following minimums:





SELECT APPLICABLE SIZE RANGE AND DESIRED EFFICIENCY FROM SUBPARAS BELOW.  EFFICIENCIES INDICATED ARE AVAILABLE FROM SOME MFRS.  CONSULT MFRS AND EDIT EFFICIENCY TO SUIT PROJECT.





	1.	30-kVA and Smaller Systems:  65 percent at 100 percent load, 60 percent at 75 percent load, and 55 percent at 50 percent load.





	B.	Maximum Acoustical Noise:  60 dB, "A" weighting, emanating from the system under any condition of normal operation, measured 48 inches (1200 mm) from the nearest surface of the enclosure.


DELETE BELOW EXCEPT FOR SYSTEMS RATED MORE THAN 300 kVA.





	C.	Maximum Energizing Inrush:  6 times the full-load current.





D.	Maximum Output-Voltage Regulation for Loads up to 50 Percent Unbalanced:  Plus or minus 2 percent of the full range of battery voltage.





	E.	Output Frequency:  60 Hz, plus or minus 0.5 percent of the full range of input voltage, load, and battery voltage.





SELECT FIRST PARA BELOW FOR SMALLER UPS SYSTEMS AND THOSE WITH LESS SENSITIVE LOADS.  SELECT SECOND PARA FOR LARGER SYSTEMS AND THOSE WITH MORE SENSITIVE LOADS.  SECOND PARA MAY COMMAND A COST PREMIUM AND RESTRICT COMPETITION.  CONSULT MFRS.





	F.	Maximum Harmonic Content of Output-Voltage Waveform:  5 percent RMS total and 3 percent RMS for any single harmonic for rated full linear load more than the full range of battery condition and input voltage and frequency.





		G.	Maximum Harmonic Content of Output-Voltage Waveform:  5 percent RMS total and 3 percent RMS for any single harmonic for rated full load with THD up to 80 percent of the full range of battery condition and input voltage and frequency.





OTHER PARAMETERS ARE SOMETIMES SPECIFIED FOR OVERLOAD PERFORMANCE BELOW.  CONSULT MFRS' DATA AND REVISE PARA TO SUIT SYSTEM REQUIREMENTS.





H.	Overload Capacity of System at Rated Voltage:  125 percent of full-load rating for 10 minutes and 150 percent for 10 seconds.





I.	Maximum Output-Voltage Transient Excursions from Rated Value:  For the following instantaneous load changes, stated as percentages of rated full load, voltage shall remain within the stated percentages of rated value and recover to within plus or minus 2 percent of that value within 100 ms:





	1.	50 Percent:  Plus or minus 8 percent.





	2.	100 Percent:  Plus or minus 10 percent.





	3.	Loss of AC Input Power:  Plus or minus 5 percent.





	4.	Restoration of Input Power:  Plus or minus 5 percent.








2.07	SYSTEM COMPONENTS, GENERAL





A.	Description:  Solid-state devices using hermetically sealed semiconductor elements.  Devices include rectifier/battery charger, inverter, static bypass transfer switch, and system controls.





B.	Enclosure:  Provide separate cabinets or separate compartments of enclosures for major components such as static bypass transfer switch, rectifier, battery, inverter, and maintenance bypass.





C.	Control Assemblies:  Mount on modular plug-ins, arranged for easy maintenance.





  D.	Surge Suppression:  Protect UPS system input elements, rectifier/battery charger, inverter, controls, and output components against voltage transients with surge suppressers listed in UL 1449, and tested according to IEEE C62.41, Category B.





DELETE BELOW FOR UNITS RATED 100 kVA AND MORE.  CONSULT MFRS.





	  E.	Power Assemblies:  Mount rectifier and inverter sections and static bypass transfer switch on modular plug-ins, arranged for easy maintenance.





DELETE BELOW IF PROJECT IS NOT LOCATED IN SEISMIC-RISK ZONE 3 OR 4 CORRESPONDING TO THE UNIFORM BUILDING CODE AS MODIFIED BY AUTHORITIES HAVING JURISDICTION.  SEE "SEISMIC CONSIDERATIONS" ARTICLE IN THE EVALUATIONS FOR A DISCUSSION.





F.	Design and fabricate internal supports for assemblies, subassemblies, components, supports, and fastenings for batteries to withstand static and anticipated seismic forces in any direction, with the minimum force value used being equal to the equipment weight.

















2.08	RECTIFIER/BATTERY CHARGER





A.	Capacity:  Adequate to supply the inverter during full output load conditions and simultaneously recharge the battery from fully discharged condition to 95 percent of full charge within 10 times the rated discharge time for duration of supply under battery power at full load.





SELECT 1 OF 2 PARAS BELOW TO ESTABLISH DEGREE OF HARMONIC DISTORTION THAT WILL EXIST FOR CURRENT DRAWN FROM THE INPUT POWER SOURCE FOR UPS.  FIRST PARA MAY INVOLVE A COST PREMIUM.  SEE THE EVALUATIONS.





B.	Input Current Distortion:  Harmonic suppression, either by input harmonic filters or inherent in the rectifier/battery charger design, reduces total harmonic content of the current drawn from the input power source by the system to less than 10 percent for sources with X/R ratios from 2 to 30.  This applies for all UPS load currents from 0 to 100 percent of full load.





C.	Input Current Distortion:  Less than 32 percent THD at rated UPS load.





INCLUDE PARA BELOW IF UPS ARE SUPPLIED BY A STANDBY GENERATOR SET.





D.	Rectifier Control Circuits:  Immune to frequency variations within the rated frequency range of the system.  Response time can be field adjusted for maximum compatibility with local generator-set power source.





E.	Battery float-charging conditions, in terms of voltage and charging current under normal operating conditions, are within battery manufacturer's written instructions for maximum battery life.





F.	Input Power Factor:  At least 0.85 lagging when supply voltage and current are at nominal rated values and UPS are supplying rated full load.








2.09	BATTERY





RETAIN 1 OF 3 BASIC BATTERY DESCRIPTION PARAS BELOW.  MODIFY PARA RETAINED TO SUIT PROJECT REQUIREMENTS AS TO CELL TYPE AND RACK OR HOUSING CONFIGURATION.  SEE EDITING INSTRUCTION NO. 4 IN THE EVALUATIONS.  COORDINATE WITH DRAWINGS.





A.	Description:  Valve-regulated, recombinant, lead-calcium units, factory assembled in an isolated compartment of UPS cabinet, and complete with battery disconnect switch.





2.10	BATTERY-MONITORING SYSTEM





THIS ARTICLE SPECIFIES VARIOUS ALTERNATIVES FOR OPTIONAL MONITORING OF UPS BATTERIES.





TWO PARAS BELOW COVER MONITORING FOR ABNORMAL CONDITIONS WITHIN BATTERY COMPARTMENTS OF CABINET-TYPE HOUSINGS.





	A.	Battery ground-fault detector initiates an alarm when resistance to ground of positive or negative bus of battery is less than 5000 ohms.





		B.	Battery compartment smoke/high-temperature detector initiates an alarm when smoke or a temperature greater than 75 deg C occurs within the compartment.





BELOW COVERS MONITORING FOR LARGER COMPARTMENT-MOUNTED BATTERIES OR RACK-MOUNTED, STATION-TYPE BATTERIES.  DELETE UNLESS DETAILED COMPUTERIZED ANALYSIS OF BATTERY CONDITIONS IS DESIRED AND SEPARATE PROVISION IS MADE FOR SIGNAL TRANSMISSION TO APPROPRIATE COMPUTER.  COORDINATE WITH DRAWINGS.  SEE EVALUATIONS.





C.	Automatically measure and electronically record individual cell voltage, impedance, and temperature, plus total battery voltage and ambient temperature.  Measure parameters on a routine schedule selected by the operator.  Measure battery and cell voltages and time to the nearest second during battery-discharging events such as utility outages.  Monitoring system includes the following:





DELETE SUBPARA BELOW EXCEPT FOR COMPARTMENT-MOUNTED BATTERIES.





Factory-wired sensing leads to cell and battery terminals and cell temperature sensors.





2.	Modem and connectors for data transmission via RS-232 link and external signal wiring to a computer.  External signal wiring and computer are not specified in this Section.





	3.	Software designed to store and analyze battery data using an IBM-compatible computer, which is not specified in this Section.  Software reports individual cell and total battery performance trends and provides data for scheduling and prioritizing battery maintenance.





PARA BELOW COVERS MONITORING FOR RACK-MOUNTED, STATION-TYPE BATTERIES INCLUDING ELECTROLYTE-LEVEL MONITORING.  DELETE UNLESS DETAILED COMPUTERIZED ANALYSIS OF BATTERY CONDITIONS IS DESIRED AND SEPARATE PROVISION IS MADE FOR SIGNAL TRANSMISSION TO APPROPRIATE COMPUTER.  COORDINATE WITH DRAWINGS.  SEE EVALUATIONS.





D.	Automatically measure and electronically record individual cell voltage, impedance, temperature, and electrolyte level, plus total battery voltage and ambient temperature.  Measure parameters on a routine schedule selected by the operator.  Measure battery and cell voltages and time to the nearest second during battery-discharging events such as utility outages.  Monitoring system includes the following:





1.	Modem for data transmission via RS-232 link and external signal wiring to a computer.  External signal wiring and computer are not specified in this Section.





2.	Software designed to store and analyze battery data using an IBM-compatible computer, which is not specified in this Section.  Software reports individual cell and total battery performance trends and provides data for scheduling and prioritizing battery maintenance.











2.11	INVERTER





SELECT 1 OF 2 PARAS BELOW.  SELECT SECOND PARA IF UPS ARE SUPPLIED BY A STANDBY GENERATOR SET.





A.	Description:  Pulse-width modulated, with sinusoidal output.  Include a bypass phase synchronization window to optimize compatibility with local generator-set power source.








2.12	STATIC BYPASS TRANSFER SWITCH





A.	Switch Rating:  Continuous duty at rated full load.  Switch provides make-before-break transfer.  A contactor or electrically operated circuit breaker in the inverter output provides electrical isolation.








2.13	MAINTENANCE BYPASS/ISOLATION SWITCH





DELETE PARA BELOW EXCEPT FOR SYSTEMS, APPROXIMATELY 150 kVA AND MORE, WHERE THIS COMPONENT IS OFTEN HOUSED IN FLOOR-MOUNTED CABINETS.





A.	Comply with NEMA PB 2 and UL 891.





B.	Switch Rating:  Continuous duty at rated full load of system.





DELETE 1 OF 2 PARAS BELOW.  COORDINATE WITH DRAWINGS.





C.	Mounting Provisions:  Locate inside one of the modular system cabinets, behind a lockable door.





D.	Mounting Provisions:  Separate wall- or floor-mounted unit as indicated.





DELETE BELOW UNLESS KEY INTERLOCKING IS NEEDED IN LIEU OF MFR'S STANDARD INTERLOCKING METHOD.





E.	Key interlock requires unlocking maintenance bypass/isolation switch before switching from normal position with key that is released only when UPS are bypassed by static bypass transfer switch.  Lock is designed specifically for electrical component interlocking.








2.14	OUTPUT DISTRIBUTION SECTION





DELETE THIS ARTICLE IF DISTRIBUTION PANELS ARE NOT REQUIRED TO BE VISUALLY AND PHYSICALLY COORDINATED WITH UPS SYSTEM CABINETS.  COORDINATE WITH DRAWINGS.





A.	Panelboard:  Comply with Division 16 Section "Electrical Panelboards" for panelboards with circuit breakers and other features as indicated in a panelboard schedule.  Match and align panelboard cabinet with other UPS cabinets.








2.15	INDICATION AND CONTROL





A.	General:  Group displays, indications, and basic system controls on a common control panel on the front of UPS enclosure.





B.	Minimum displays, indicating devices, and controls include those in lists below.  Provide sensors, transducers, terminals, relays, and wiring required to support listed items.  An audible signal sounds for alarms as well as the visual indication.





DELETE 1 OF 2 PARAS BELOW.





	C.	Indications:  Plain-language messages on a liquid crystal or digital LED display.





DELETE ITEMS BELOW IF NOT REQUIRED.  CONSIDER DELETING ALL THAT ARE NONSTANDARD WITH LEADING MFRS IN THE CLASS OF UPS SYSTEM DESIRED.  SOME MAY BE PROPRIETARY.  SOME MAY NOT BE AVAILABLE ON UNITS AT THE LOW END OF THE CAPACITY RANGE COVERED BY THIS SECTION.  REVISE LIST TO SUIT PROJECT.





	1.	Quantitative Indications:  Include the following:





	a.	Input voltage, each phase, line to line.


	b.	Input current, each phase, line to line.


	c.	Bypass input voltage, each phase, line to line.


	d.	Bypass input frequency.


	e.	System output voltage, each phase, line to line.


	f.		System output current, each phase.


	g.	System output frequency.


	h.	DC bus voltage.


	i.		Battery current and direction (charge/discharge).


	j.		Elapsed time-discharging battery.





	2.	Status Indications:  Include the following:





	a.	Normal operation.


	b.	Load on bypass.


	c.	Load on battery.


	d.	Inverter off.


	e.	Alarm condition exists.





	3.	Alarm Indications:  Include the following:





	a.	Bypass ac input overvoltage or undervoltage.


	b.	Bypass ac input overfrequency or underfrequency.


	c.	Bypass ac input and inverter out of synchronization.


	d.	Bypass ac input wrong-phase rotation.


	e.	Bypass ac input single-phase condition.


	f.		Bypass ac input filter fuse blown.


	g.	Internal frequency standard in use.


	h.	Battery system alarm.


	i.		Control power failure.


	j.		Fan failure.


	k.	UPS overload.


	l.		Battery-charging control faulty.


	m.	Input overvoltage or undervoltage.


	n.	Input transformer overtemperature.


	o.	Input circuit breaker tripped.


	p.	Input wrong-phase rotation.


	q.	Input single-phase condition.


	r.		Approaching end of battery operation.


	s.	Battery undervoltage shutdown.


	t.		Maximum battery voltage.


	u.	Inverter fuse blown.


	v.	Inverter transformer overtemperature.


	w.	Inverter overtemperature.


	x.	Static bypass transfer switch overtemperature.


	y.	Inverter power-supply fault.


	z.	Inverter transistors out of saturation.


	aa.	Identification of faulty inverter section/leg.


	ab.	Inverter output overvoltage or undervoltage.


	ac.	UPS overload shutdown.


	ad.	Inverter current sensor fault.


	ae.	Inverter output contactor open.


	af.	Inverter current limit.





	4.	Controls:  Include the following:





	a.	Inverter on-off.


	b.	UPS start.


	c.	Battery test.


	d.	Alarm silence/reset.


	e.	Output-voltage adjustment.





DELETE BELOW IF INDICATION IS DIGITAL.





	D.	Analog Meters:  Accurate within 2 percent.





RETAIN BELOW TO ALLOW FOR PRESENT OR FUTURE REMOTE UPS STATUS/ALARM PANEL.





E.	Dry Form "C" Contacts:  Available for remote indication of the following conditions:





	1.	UPS on battery.


	


	2.	UPS on-line.


	


	3.	UPS load on bypass.


	


	4.	UPS in alarm condition.





DELETE BELOW IF NOT REQUIRED.  COORDINATE WITH DRAWINGS.





	F.	Remote Status and Alarm Panel:  Labeled LEDs indicate conditions listed above.  Audible signal indicates alarm conditions.  Silencing switch in face of panel silences signal without altering visual indication.





	1.	Cabinet and Faceplate:  Surface- or flush-mounted to suit mounting conditions indicated.








2.16	REMOTE UPS CONTROL AND MONITORING SYSTEM





DELETE THIS ARTICLE IF OPTIONAL COMPUTERIZED REMOTE CONTROL AND MONITORING OF UPS IS NOT REQUIRED.  COORDINATE WITH "BATTERY-MONITORING SYSTEM" ARTICLE IF BOTH FEATURES ARE RETAINED.  SEE EVALUATIONS.





FEATURE BELOW PERMITS UPS TO COMMUNICATE WITH COMPUTERS TO PROVIDE REMOTE CONTROL AND MONITORING AND TO INITIATE AUTOMATED RESPONSES TO UPS SYSTEM EVENTS.  DELETE OR MODIFY PARA TO SUIT PROJECT.





A.	Description:  A remote microprocessor for the unit control panel to indicate alarms and to control as specified in "Indication and Control" Article above.  Record power-line transients and provide analytical capability.  Include the items described below, but do not include the remote computer or the connecting signal wiring.  System includes the following:





	1.	Modem and connectors for data transmission via RS-232 link and external signal wiring to a computer.  External signal wiring and computer are not specified in this Section.





	   2.	Software designed to secure control and monitoring of UPS functions and to provide on-screen explanations, interpretations, and action guidance for monitoring indications.  Include on-screen descriptions of control functions and instructions for their use.  Permit storage and analysis of power-line transient records.  Design for an IBM-compatible computer, which is not specified in this Section.








2.17	MECHANICAL FEATURES





	A.	Enclosures:  NEMA 250, Type 1.





B.	Ventilation:  Redundant fans or blowers draw in ambient air near the bottom of the cabinet and discharge it near the top rear.








2.18	SOURCE QUALITY CONTROL





A.	Factory test complete UPS, including battery, before shipment.  Include the following tests:





1.	Functional test and demonstration of all functions, controls, indicators, sensors, and protective devices.





	2.	Full-load test.





	3.	Transient-load response test.





	4.	Overload test.





	5.	Power failure test.





	6.	Efficiency test at 50, 75, and 100 percent loads.





DELETE PARA BELOW IF NOT REQUIRED.





	B.	Observation of Test:  Give 7 days' advance notice of tests and opportunity for Owner's representative to observe tests.





COORDINATE BELOW WITH PART 1 OF THIS SECTION.





	C.	Report test results.  Include the following data:





1.	Description of input source and output loads to be used.  Describe actions required to simulate source load variation and various operating conditions and malfunctions.





2.	List of indications, parameter values, and system responses considered satisfactory for each test action.  Include tabulation of actual observations during test.





3.	List of instruments and equipment required to duplicate factory tests in the field for those tests required to be repeated there.














�
PART 3 - EXECUTION








3.01	INSTALLATION





DELETE BELOW IF NOT REQUIRED.  COORDINATE WITH DRAWINGS.





A.	Install system components on 4-inch- (100-mm-) high concrete housekeeping bases.  Cast-in-place concrete, reinforcing, and formwork are specified in Division 3.





B.	Maintain minimum workspace at equipment according to manufacturer's written instructions and NFPA 70.





C.	Connections:  Interconnect system components.  Make connections to supply and load circuits according to manufacturer's wiring diagrams, unless otherwise indicated.








3.02	IDENTIFICATION





A.	Identify components according to Division 16 Section "Electrical Identification."





DELETE BELOW UNLESS BATTERIES ARE RACK MOUNTED IN THE FIELD.





	1.	Identify each battery cell individually.








3.03	FIELD QUALITY CONTROL	





DELETE 1 OF 2 PARAS BELOW DEPENDING ON WHETHER MFR'S REPRESENTATIVE TESTS THE SYSTEM OR MERELY PRETESTS IT IN PREPARATION FOR INDEPENDENT TESTING.





A.	Manufacturer's Field Service:  Supervision of unit installation, connections, tests, and adjustments by a factory-authorized service representative.  Report results in writing.





B.	Supervised Adjusting and Pretesting:  Under supervision of a factory-authorized service representative, pretest system functions, operations, and protective features.  Adjust to ensure operation complies with specifications.  Load the system using a variable-load bank simulating kVA, kW, and power factor of loads for which unit is rated.





DELETE "INDEPENDENT" IN PARA BELOW IF INDEPENDENT TESTING IS NOT REQUIRED.





C.	Tests:  Perform tests listed below by an independent testing agency meeting the qualifications specified in the "Quality Assurance" Article.  Perform tests according to the manufacturer's written instructions.  Load the system using a variable-load bank to simulate kVA, kW, and power factor of loads for the unit's rating.  Use instruments calibrated, within the previous 6 months, according to NIST standards.





DELETE TESTS BELOW IF FACTORY TEST RESULTS ARE ADEQUATE.





	1.	Simulate malfunctions to verify protective device operation.


2.	Test duration of supply on emergency, low-battery voltage shutdown, and transfers and restoration due to normal source failure.





	3.	Test harmonic content of input and output current less than 25, 50, and 100 percent of rated loads.





	4.	Test output voltage under specified transient-load conditions.





	5.	Test efficiency at 50, 75, and 100 percent rated loads.





	


DELETE SUBPARAS BELOW IF NOT IN PROJECT.





6.		Test remote status and alarm panel functions.





	7.	Test battery-monitoring system functions.





	D.	Retest:  Correct deficiencies and retest until specified requirements are met.








3.04	CLEANING





A.	On completion of installation, inspect system components.  Remove paint splatters and other spots, dirt, and debris.  Repair scratches and mars of finish to match original finish.  Clean components internally using methods and materials recommended by manufacturer.








3.05	DEMONSTRATION





DELETE THIS ARTICLE IF NOT REQUIRED.





A.	Engage a factory-authorized service representative to train Owner's maintenance personnel as specified below:





1.	Train Owner's maintenance personnel on procedures and schedules related to startup and shutdown, troubleshooting, servicing, and preventive maintenance.





2.	Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Contract Closeout."





 


DELETE ABOVE OR BELOW DEPENDING ON WHICH SECTION IS RETAINED IN DIVISION 1.





3.	Review data in the operation and maintenance manuals.  Refer to Division 1 Section "Operation and Maintenance Data."





4.	Schedule training with Owner, through Contractor, with at least 7 days' advance notice.











3.06	COMMISSIONING





A.	Battery Equalization:  Equalize charging of battery cells according to manufacturer's written instructions.  Record individual cell voltages.








END OF SECTION 
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