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SECTION 263353 - STATIC UNINTERRUPTIBLE POWER SUPPLY
TIPS:
To view non-printing Editor's Notes that provide guidance for editing, click on Masterworks/Single‑File Formatting/Toggle/Editor's Notes.
To read detailed research, technical information about products and materials, and coordination checklists, click on Masterworks/Supporting Information.

Revise this Section by deleting and inserting text to meet Project-specific requirements.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

Revise this article to describe basic UPS features for this Project. Coordinate these features with corresponding paragraphs in Part 2. See Evaluations and editor's notes in Part 2 for applicability of various items. Some features are not available in lower-rated UPS units, and different manufacturers may treat features differently; an item may be standard with one manufacturer, optional with some, and not offered by others. UPS technology and marketing approaches are constantly changing. Additional information is available on manufacturers' Web sites. Consult two or more manufacturers after revising this Section. Make a preliminary tabulation of UPS loads and draw a single-line diagram of the planned distribution of those loads.

A. Section Includes:

1. Three-phase, on-line, double-conversion, static-type, UPS units with the following features:

a. Surge suppression.

b. Rectifier-charger.

c. Inverter.

d. Static bypass transfer switch.

e. Battery and battery disconnect device.

f. Battery monitoring.

g. <Insert required major features>.

1.2 ACTION SUBMITTALS

A. Product Data: For each type of product indicated. Include data on features, components, ratings, and performance.

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, components, and location and identification of each field connection. Show access, workspace, and clearance requirements; details of control panels; and battery arrangement. Include wiring diagrams.

1.3 INFORMATIONAL SUBMITTALS

A. Factory Test Reports: Comply with specified requirements.

B. Field quality-control reports.

C. Warranties.

1.4 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. UL Compliance: Listed and labeled under UL 1778 by an NRTL.

Retain paragraph below if UPS components for this Project are installed in computer rooms.

C. NFPA Compliance: Mark UPS components as suitable for installation in computer rooms according to NFPA 75.

1.6 WARRANTY

When warranties are required, verify with Owner's counsel that special warranties stated in this article are not less than remedies available to Owner under prevailing local laws.

A. Special Battery Warranties: Specified form in which manufacturer and Installer agree to repair or replace UPS system storage batteries that fail in materials or workmanship within specified warranty period.

Retain one of two subparagraphs below to specify typical industry UPS battery-life warranty for type of battery specified in Part 2. Consult manufacturers' literature and revise, if applicable, to suit Project. See "Warranties" Article in the Evaluations for detailed discussion.

1. Warranted Cycle Life for Valve-Regulated, Lead-Calcium Batteries: Equal to or greater than that represented in manufacturer's published table, including figures corresponding to the following, based on annual average battery temperature of 77 deg F (25 deg C):

 PRIVATE tbl1
	Discharge Rate
	Discharge Duration
	Discharge End Voltage
	Cycle Life

	8 hours
	8 hours
	1.67
	6 cycles

	30 minutes
	30 minutes
	1.67
	20 cycles

	15 minutes
	45 seconds
	1.67
	120 cycles

	
	
	
	


2. Warranted Cycle Life for Premium Valve-Regulated, Lead-calcium Batteries: Equal to or greater than that represented in manufacturer's published table, including figures corresponding to the following, based on annual average battery temperature of 77 deg F (25 deg C):

 PRIVATE tbl2
	Discharge Rate
	Discharge Duration
	Discharge End Voltage
	Cycle Life

	8 hours
	8 hours
	1.67
	40 cycles

	30 minutes
	30 minutes
	1.67
	125 cycles

	15 minutes
	1.5 minutes
	1.67
	750 cycles

	
	
	
	


Retain paragraph below unless standard one-year correction period for overall UPS installation is adequate or if a service contract or other extended service arrangement is required. See Evaluations.

B. Special UPS Warranties: Specified form in which manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within special warranty period.

Verify that manufacturers will honor either option in subparagraph below.

1. Special Warranty Period: [Two] [Three] <Insert number> years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 OPERATIONAL REQUIREMENTS

A. Automatic operation includes the following:

1. Normal Conditions: Load is supplied with power flowing from the normal power input terminals, through the rectifier-charger and inverter, with the battery connected in parallel with the rectifier-charger output.

2. Abnormal Supply Conditions: If normal supply deviates from specified and adjustable voltage, voltage waveform, or frequency limits, the battery supplies energy to maintain constant, regulated inverter power output to the load without switching or disturbance.

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

4. When power is restored at the normal supply terminals of the system, controls automatically synchronize the inverter with the external source before transferring the load. The rectifier-charger then supplies power to the load through the inverter and simultaneously recharges the battery.

5. If the battery becomes discharged and normal supply is available, the rectifier-charger charges the battery. On reaching full charge, the rectifier-charger automatically shifts to float-charge mode.

6. If 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 ac supply circuit without disturbance or interruption.

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 ac supply circuit for fault clearing.

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

9. If the battery is disconnected, the UPS continues to supply power to the load with no degradation of its regulation of voltage and frequency of the output bus.

B. Manual operation includes the following:

Revise performance descriptions in both subparagraphs below to suit Project.

1. Turning the inverter off causes the static bypass transfer switch to transfer the load directly to the normal ac supply circuit without disturbance or interruption.

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

Retain first paragraph below if specifying maintenance bypass/isolation switch for UPS units.

C. Maintenance Bypass/Isolation Switch Operation: Switch is interlocked so it cannot be operated unless the static bypass transfer switch is in the bypass mode. Device provides manual selection among the three conditions in subparagraphs below without interrupting supply to the load during switching:

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

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

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

D. Environmental Conditions: The UPS shall be capable of operating continuously in the following environmental conditions without mechanical or electrical damage or degradation of operating capability, except battery performance.

Conditions in four subparagraphs below are standard for commercial UPS equipment. A separate ambient temperature range applies for the UPS battery, and the range of temperature conditions for the battery environment stated here is greater than that allowed by typical special battery warranties. If unusual service conditions for UPS equipment exist and cannot be eliminated, specify them here by revising subparagraphs below. See Editing Instruction No. 2 in the Evaluations.

1. Ambient Temperature for Electronic Components: 32 to 104 deg F (0 to 40 deg C).

If the battery must operate within the temperature range specified in first subparagraph below rather than in the environment specified in the special battery warranty, special battery selection requirements may apply. Consult battery manufacturers.

2. Ambient Temperature for Battery: 41 to 95 deg F (5 to 35 deg C).

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

4. Altitude: Sea level to 4000 feet (1220 m).

2.2 PERFORMANCE REQUIREMENTS

Revise first paragraph below to specify duration of system supply. See Editing Instruction No. 3 in the Evaluations.

A. The UPS shall perform as specified in this article while supplying rated full-load current, composed of any combination of linear and nonlinear load, up to 100 percent nonlinear load with a load crest factor of 3.0, under the following conditions or combinations of the following conditions:

1. Inverter is switched to battery source.

2. Steady-state ac input voltage deviates up to plus or minus 10 percent from nominal voltage.

3. Steady-state input frequency deviates up to plus or minus 5 percent from nominal frequency.

4. THD of input voltage is 15 percent or more with a minimum crest factor of 3.0, and the largest single harmonic component is a minimum of 5 percent of the fundamental value.

Choice of alternative performance figure in subparagraph below affects ability of the UPS to maintain specified performance capability under continuous unbalanced load conditions. Retaining a high figure may limit competition and increase cost. Retain lowest percentage of continuous load unbalance reasonably expected to occur for this Project.

5. Load is [30] [50] [100] percent unbalanced continuously.

B. Minimum Duration of Supply: If battery is sole energy source supplying rated full UPS load current at 80 percent power factor, duration of supply is [five] [10] [15] <Insert duration> minutes.

C. Input Voltage Tolerance: System steady-state and transient output performance remains within specified tolerances when steady-state ac input voltage varies plus 10, minus [15] [20] [30] percent from nominal voltage.

Insert efficiency percentages in first paragraph below that are consistent with rated capacity of the UPS unit specified in this Section. See Editing Instruction No. 5 in the Evaluations for table of typical values.

D. Overall UPS Efficiency: Equal to or greater than <Insert number> percent at 100 percent load, <Insert number> percent at 75 percent load, and <Insert number> percent at 50 percent load.

Insert noise values in first paragraph below that are consistent with rated capacity of UPS units specified in this Section. See Editing Instruction No. 6 in the Evaluations for table of typical values.

E. Maximum Acoustical Noise: <Insert value>, "A" weighting, emanating from any UPS component under any condition of normal operation, measured <Insert distance> from nearest surface of component enclosure.

Retaining first option in first paragraph below may make it easier to provide good, well-coordinated overcurrent protection for the UPS feeder but may also require manufacturer to add series reactors in input circuit for some models, and it may increase cost.

F. Maximum Energizing Inrush Current: [Six] [Eight] times the full-load current.

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

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

I. Limitation of harmonic distortion of input current to the UPS shall be as follows:

Retain one of two subparagraphs below to establish maximum harmonic distortion permitted for current drawn by the UPS from its input power source. First subparagraph is desirable for most applications, is vital for many, and commands a cost premium. See Evaluations for discussion.

1. Description: Either a tuned harmonic filter or an arrangement of rectifier-charger circuits shall limit THD to [5] [10] percent, maximum, at rated full UPS load current, for power sources with X/R ratio between 2 and 30.

Delete subparagraph below for a UPS with an engine-generator-set source or for a UPS with a utility source if it may result in excessive distortion of generator load current or in higher harmonic content of current drawn by facility service than is allowed by electric utility according to IEEE 519. See Evaluations.

2. Description: THD is limited to a maximum of 32 percent, at rated full UPS load current, for power sources with X/R ratio between 2 and 30.

J. 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 50 percent, with a load crest factor of 3.0.

First paragraph below is one way of specifying UPS overload performance. Other methods may be used. Consult manufacturers' data and revise paragraph to suit Project. Retain if overload performance is required.

K. Minimum Overload Capacity of UPS at Rated Voltage: 125 percent of rated full load for 10 minutes, and 150 percent for 30 seconds in all operating modes.

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

1. 50 Percent: Plus or minus 5 percent.

2. 100 Percent: Plus or minus 5 percent.

3. Loss of AC Input Power: Plus or minus 1 percent.

4. Restoration of AC Input Power: Plus or minus 1 percent.

For units rated less than 15 kVA, manufacturer's input power factor rating is normally lower. Retain second option in first paragraph below on larger units to maintain adequate battery standby power.

M. Input Power Factor: A minimum of [0.70] [0.85] lagging when supply voltage and current are at nominal rated values and the UPS is supplying rated full-load current.

N. EMI Emissions: Comply with FCC Rules and Regulations and with 47 CFR 15 for Class A equipment.

2.3 UPS SYSTEMS

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two paragraphs and list of manufacturers below. See Section 016000 "Product Requirements."

A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain option in first paragraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

B. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

1. Eaton Corporation; Powerware Division.

2. Liebert Corporation; a division of Emerson.

3. MGE UPS SYSTEMS.

4. Mitsubishi Electric Automation, Inc.

5. Staco Energy Products Co.; a subsidiary of Components Corporation of America.

6. Toshiba Corporation; Industrial Systems.

7. <Insert manufacturer's name>.

C. Electronic Equipment: Solid-state devices using hermetically sealed, semiconductor elements. Devices include rectifier-charger, inverter, static bypass transfer switch, and system controls.

D. Enclosures: Comply with NEMA 250, Type 1, unless otherwise indicated.

E. Control Assemblies: Mount on modular plug-ins, readily accessible for maintenance.

F. Surge Suppression: Protect internal UPS components from surges that enter at each ac power input connection including main disconnect switch, static bypass transfer switch. Protect rectifier-charger, inverter, controls, and output components.

For guidance on surge suppressor selection in first subparagraph below, see the Evaluations in Section 264313 "Surge Protection for Low-Voltage Electrical Power Circuits." Most UPS installations will be in Category B situations, but each should be evaluated independently.

1. Use factory-installed surge suppressors tested according to IEEE C62.41.1 and IEEE C62.41.2, [Category B] [Category C].

Subparagraph above specifies surge protection typically available for all three-phase, on-line UPS units. Surge suppressors that comply with this subparagraph are effective against high-voltage, fast surges (quick, sharp, power-line high-voltage spikes). They do not, however, protect against low-frequency, high-energy surges that may be even more damaging to UPS components than high-voltage spikes. For important mission-critical applications approximately 15- to 20-kVA rating and above, include the capability for handling surges in the 300-cycle, minus 180 percent voltage range specified in subparagraph below. See Evaluations.

2. Additional Surge Protection: Protect internal UPS components from low-frequency, high-energy voltage surges described in IEEE C62.41.1 and IEEE C62.41.2. Design the circuits connecting with external power sources and select circuit elements, conductors, conventional surge suppressors, and rectifier components and controls so input assemblies will have adequate mechanical strength and thermal and current-carrying capacity to withstand stresses imposed by 40-Hz, 180 percent voltage surges described in IEEE C62.41.1 and IEEE C62.41.2.

Retain paragraph below if required by seismic criteria applicable to Project. See "Seismic Considerations" Article in the Evaluations.

G. Seismic-Restraint Design: UPS assemblies, subassemblies, and components (and fastenings and supports, mounting, and anchorage devices for them) shall be designed and fabricated to withstand static and seismic forces.

2.4 RECTIFIER-CHARGER

A. Capacity: Adequate to supply the inverter during rated 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.

Feature in first paragraph below is important for optimum battery life.

B. Output Ripple: Limited by output filtration to less than 0.5 percent of rated current, peak to peak.

C. Control Circuits: Immune to frequency variations within rated frequency ranges of normal and emergency power sources.

D. Battery Float-Charging Conditions: Comply with battery manufacturer's written instructions for battery terminal voltage and charging current required for maximum battery life.

2.5 INVERTER

A. Description: Pulse-width modulated, with sinusoidal output.

2.6 STATIC BYPASS TRANSFER SWITCH

A. Description: Solid-state switching device providing uninterrupted transfer. A contactor or electrically operated circuit breaker automatically provides electrical isolation for the switch.

B. Switch Rating: Continuous duty at the rated full UPS load current, minimum.

2.7 BATTERY

Retain one of two "Description" paragraphs in this article. Revise retained paragraph to suit Project requirements for cell type and rack or housing mounting configuration. See Editing Instruction No. 4 and "UPS Batteries" Article in the Evaluations for discussions of battery alternatives. Coordinate with "Warranty" Article and with Drawings.

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

Optional feature in subparagraph below is available from some manufacturers; retain if budget allows, enhanced maintainability is required, and the possibility of reduced competition is acceptable.

1. Arrange for drawout removal of battery assembly from cabinet for testing and inspecting.

B. Description: Valve-regulated, premium, heavy-duty, recombinant, lead-calcium units; factory assembled in an isolated compartment or in a separate matching cabinet, complete with battery disconnect switch.

Optional feature in subparagraph below is available from some manufacturers; retain if budget allows, enhanced maintainability is required, and the possibility of reduced competition is acceptable.

1. Arrange for drawout removal of battery assembly from cabinet for testing and inspecting.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two paragraphs and list of manufacturers below. See Section 016000 "Product Requirements."

C. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain option in first paragraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

D. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

1. C&D Technologies, Inc.; Standby Power Division.

2. Eaton Corporation; Powerware Division.

3. EnerSys.

4. Panasonic Corporation of North America; Panasonic Industrial Company.

5. <Insert manufacturer's name>.

Retain paragraph below if required by seismic criteria applicable to Project. See "Seismic Considerations" Article in the Evaluations.

E. Seismic-Restraint Design: Battery racks, cabinets, assemblies, subassemblies, and components (and fastenings and supports, mounting, and anchorage devices for them) shall be designed and fabricated to withstand static and seismic forces.

2.8 CONTROLS AND INDICATIONS

A. Description: Group displays, indications, and basic system controls on a common control panel on 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. Alarms include audible signals and visual displays.

LCD messaging in first paragraph below may not be available for many models rated 10 kVA and less.

C. Indications: [Labeled LED] [Plain-language messages on a digital LCD or LED].

Retain lists in subparagraphs below or revise to suit Project. Coordinate with remote monitoring and alarm functions and with monitoring and alarm functions specified for the UPS battery in other articles in this Section. Consider deleting all items that are nonstandard with leading manufacturers in the UPS class or size indicated. Some may be proprietary. Many may not be available on units at low end of capacity range covered by this Section.

1. Quantitative indications shall 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. Basic status condition indications shall include the following:

a. Normal operation.

b. Load-on bypass.

c. Load-on battery.

d. Inverter off.

e. Alarm condition.

3. Alarm indications shall 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 shall include the following:

a. Inverter on-off.

b. UPS start.

c. Battery test.

d. Alarm silence/reset.

e. Output-voltage adjustment.

Retain first paragraph below if required to allow for present or possible future remote UPS status and alarm panel.

D. Dry-form "C" contacts shall be 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.

5. UPS off (maintenance bypass closed).

E. Emergency Power Off Switch: Capable of local operation and operation by means of activation by external dry contacts.

Of components and features listed in first three articles below, some are optional and some are standard, depending on manufacturer, model, and rating. For some, a single component functions as two. See Evaluations. Retain those components required for Project.

2.9 MONITORING BY REMOTE STATUS AND ALARM PANEL

Retain this article if optional UPS monitoring by remote monitoring panel is required. Coordinate with "Controls and Indications" Article and with Drawings.

A. Description: Labeled LEDs on panel faceplate indicate [five] <Insert quantity> basic status conditions. 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.

2.10 BASIC BATTERY MONITORING

This article specifies alternatives for optional monitoring of UPS batteries.

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers. Retain one of first two paragraphs and list of manufacturers below. See Section 016000 "Product Requirements."

A. Manufacturers: Subject to compliance with requirements, [provide products by one of the following] [available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following]:

Retain option in first paragraph below if manufacturer's name and model number are indicated in schedules or plans on Drawings; delete option and insert manufacturer's name and model number if not included on Drawings.

B. Basis-of-Design Product: Subject to compliance with requirements, provide [product indicated on Drawings] <Insert manufacturer's name; product name or designation> or comparable product by one of the following:

1. Albercorp.

2. BTECH, Inc.

3. Eaton Corporation; Powerware Division.

4. <Insert manufacturer's name>.

First two paragraphs below cover monitoring for abnormal conditions within battery compartments of cabinet-type housings for sealed batteries. Feature in second paragraph is unavailable from most manufacturers.

C. Battery Ground-Fault Detector: Initiates alarm when resistance to ground of positive or negative bus of battery is less than 5000 ohms.

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

E. Annunciation of Alarms: At UPS control panel.

2.11 BATTERY-CYCLE WARRANTY MONITORING

Retain this article if UPS battery is covered by a cycle-life warranty specified in Part 1 and warranty requires continuous monitoring of battery cycling.

A. Description: Electronic device, acceptable to battery manufacturer as a basis for warranty action, for monitoring of charge-discharge cycle history of batteries covered by cycle-life warranties.

B. Performance: Automatically measures and records each discharge event, classifies it according to duration category, and totals discharges according to warranty criteria, displaying remaining warranted battery life on front panel display.

C. Additional monitoring functions and features shall include the following:

Functions in seven subparagraphs below represent optional features available for battery-cycle monitors. Retain those required or those that are not provided by separate UPS battery-monitoring features specified in previous articles in this Section.

1. Measuring and Recording: Total voltage at battery terminals; initiates alarm for excursions outside the proper float-voltage level.

2. Monitors: Ambient temperature at battery; initiates alarm if temperature deviates from normally acceptable range.

3. Keypad on Device Front Panel: Provides access to monitored data using front panel display.

4. Alarm Contacts: Arranged to initiate [local] [remote] alarm for [battery discharge events] [abnormal temperature] [abnormal battery voltage or temperature].

5. Memory: Stores recorded data in nonvolatile electronic memory.

6. RS-232 Port: Permits downloading of data to a portable PC.

7. Modem: Makes measurements and recorded data accessible to a remote PC via telephone line. Computer is not specified in this Section.

2.12 SOURCE QUALITY CONTROL

A. Factory test complete UPS system before shipment. Use simulated battery testing. Include the following:

1. 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.

Retain paragraph below if factory test reports are required. Coordinate with Part 1.

B. Report test results.

PART 3 -  EXECUTION

3.1 INSTALLATION

Retain first paragraph below if required. Coordinate with Drawings and with seismic-restraint requirements if applicable.

A. Equipment Mounting: Install UPS on concrete base. Comply with requirements for concrete base specified in [Section 033000 "Cast-in-Place Concrete."] [Section 033053 "Miscellaneous Cast-in-Place Concrete."]

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, install dowel rods on 18-inch (450-mm) centers around the full perimeter of concrete base.

2. For supported equipment, install epoxy-coated anchor bolts that extend through concrete base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

B. Maintain minimum clearances and 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.

See Evaluations for discussion of grounding for separately derived systems created by isolation transformers. Coordinate first paragraph below with Drawings.

D. Grounding Separately Derived Systems: If not part of a listed power supply for a data-processing room, comply with NFPA 70 requirements for connecting to grounding electrodes and for bonding to metallic piping near isolation transformer.

E. Identify components and wiring according to Section 260553 "Identification for Electrical Systems."

F. Equalize charging of battery cells according to manufacturer's written instructions. Record individual-cell voltages.

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections.

Retain subparagraph below to require a factory-authorized service representative to assist Contractor with inspections, tests, and adjustments.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect components, assemblies, and equipment installations, including connections, and to assist in testing.

B. Tests and Inspections:

1. Comply with manufacturer's written instructions.

2. Inspect interiors of enclosures, including the following:

a. Integrity of mechanical and electrical connections.

b. Component type and labeling verification.

c. Ratings of installed components.

Retain first subparagraph below for valve-regulated, lead-calcium batteries only.

3. Inspect batteries and chargers according to requirements in NETA Acceptance Testing Specifications.

4. Test manual and automatic operational features and system protective and alarm functions.

Retain subparagraph below if battery monitoring is required.

5. Test communication of status and alarms to remote monitoring equipment.

See Section 014000 "Quality Requirements" for retesting and reinspecting requirements and Section 017300 "Execution" for requirements for correcting the Work.

C. The UPS system will be considered defective if it does not pass tests and inspections.

D. Record of Tests and Inspections: Maintain and submit documentation of tests and inspections, including references to manufacturers' written instructions and other test and inspection criteria. Include results of tests, inspections, and retests.

E. Prepare test and inspection reports.

3.3 DEMONSTRATION

Retain this article if formal training is required.

A. [Engage a factory-authorized service representative to train] [Train] Owner's maintenance personnel to adjust, operate, and maintain the UPS.

END OF SECTION 263353
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