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SECTION 16611A

UNINTERRUPTIBLE POWER SYSTEM (UPS) UP TO 15 KVA

01/97

PART 1 GENERAL

1.1 SUMMARY (Not Applicable)

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are referred to in the text by basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A 1.4 

(1983) Sound Level Meters

ANSI C62.41 

(1980) Surge Voltages in Low Voltage AC Power Circuits

CODE OF FEDERAL REGULATIONS (CFR)

CFR 47 Part 15 

Radio Frequency Devices, Subpart J, RFI/EMI.

INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS (IEEE)

IEEE Std 446 

(1987) Emergency and Standby Systems for Industrial and Commercial

Applications.

NATIONAL ELECTRICAL MANUFACTURERS ASSN (NEMA)

NEMA IB 1 

(1982) Definitions for Lead-A Industrial Storage Batteries

NEMA 250 

1985) Enclosures for Electrical Equipment (1000 Volts Maximum)

NATIONAL FIRE PROTECTION ASSOCIATION

NFPA 70 

(1993) National Electrical Code

UNDERWRITERS LABORATORIES, INC. (UL)

UL 50 


(Sep 8, 1988), 9th Ed; Rev. 1989) Cabinets and Boxes

UL 1012 

(1988) Power Supplies

1.3  SYSTEM DESCRIPTION

1.3.1 General

The Uninterruptible Power System (UPS) specified shall provide continuous, regulated, AC power to its output terminals while operating either from an AC line power source or from a DC storage battery. It shall utilize a solid-state power conversion technique. Its performance shall not be degraded when operating without a system battery, providing the input utility source remains within tolerance. All operational parameters shall be met when operating without the battery, except for the continuation of power as normally supplied by the battery.

1.3.2 Standard Products

Material and equipment shall be the standard products of a manufacturer regularly engaged in the manufacture of the products. Items of equipment shall essentially duplicate equipment that has been in satisfactory use for at least two years prior to award of contract.

1.3.3 Verification of Dimensions

The Contractor shall become familiar with all details of the work, verify all dimensions in the field, and shall advise the Government of any discrepancy before performing the work.

1.3.4 Quality Assurance

1.3.4.1 Reliability Calculations

This calculation shall be as specified in Section 13720, “Electronic Security System (ESS)”.

1.3.4.2 Safety

UPS shall be equipped with instruction plates including warnings and cautions, suitably located, describing any special or important procedures to be followed when operating and servicing the equipment.

1.4 Not used

1.5 DELIVERY AND STORAGE

All equipment placed in storage shall be stored with protection from the weather, humidity and temperature variations, dirt, dust, or other contaminants.

1.6 ENVIRONMENTAL CONDITIONS

UPS shall be installed indoors in a protected environment as shown. UPS shall be provided with convection or fan cooling as required to meet the operating conditions.

1.6.1 Temperature

UPS shall deliver full rated output while operating within the specified limits in the range of 0°C to 40°C ambient temperature.

1.6.2 Humidity

UPS shall deliver full rated output while operating within the specified limits in the range of 5% to 95% relative humidity without condensation.

1.6.3 Altitude

UPS shall deliver full rated output while operating within the specified limits at elevations up to 4,000 feet above sea level. Where installation at higher elevations is required, Contractor shall follow UPS manufacturer's altitude specifications and derating instructions..SECTION 16611 PAGE 5

PART 2 – PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General

The Contractor shall furnish a completely integrated, static UPS to provide regulated, low-transient, low-distortion, 120 VAC true sine-wave power for equipment as shown. The Contractor shall be responsible for determining each UPS KVA rating based on actual equipment connected. The Contractor shall size UPS equipment at 125% of the connected loads.

2.1.2 Enclosures

The Contractor shall provide metallic enclosures as needed for equipment not housed in racks or supplied with an enclosure. All controls and meters shall be accessible from the front of the enclosure. Provisions shall be made available for top, bottom or rear entry of input, bypass, battery and output cables.  Enclosures shall meet NEMA 1 requirements unless otherwise indicated. Enclosures which house components releasing waste heat shall be designed to dissipate heat as necessary to meet the requirements specified in Paragraph ENVIRONMENTAL CONDITIONS.

2.1.3 Power Connections

The UPS shall be equipped with either plugs and receptacles or bolt and screw terminals for input and output power connections. Terminals shall be suitable for copper wire. Test points and terminals for maintenance and repairs shall be readily accessible and appropriately marked. Battery terminal posts shall have insulating boots to protect against short circuits.

2.2 UPS

2.2.1 Electrical Requirements

Each UPS shall operate as specified from the AC line power source shown when input voltage is within -15% to +10% of the nominal rating. Nominal input voltage shall be as shown. Each UPS shall operate as specified at an input frequency of 60 [50] Hz +/-5%.

2.2.2 Input Functions

2.2.2.1 Input Protection

Each UPS shall have built-in protection against undervoltage, overvoltage and overcurrent conditions, including low-energy lightning surges, introduced on the input AC power source and/or the bypass source. The UPS shall sustain input surges without damage in accordance with ANSI C62.41-b while operating.

2.2.2.2 Input Power Factor

The input power factor shall not be less than 0.8 lagging while the UPS is supplying 25% to 100% rated load.

2.2.3 Output Functions

2.2.3.1 Output Voltage Regulation

Each UPS shall provide output within +/-5% of rated output voltage under all steady-state operating conditions from no load to full load..SECTION 16611 PAGE 6

2.2.3.2 Output Voltage Harmonic Content

When the UPS is connected to a 100% non-linear load with a current crest factor of 2.5 or less, the total

harmonic content of the output voltage shall be limited to 5% of the fundamental. No single harmonic shall exceed 3% of the fundamental.

2.2.3.3 Output Frequency

  Each UPS shall be rated at 60 Hz. The output frequency of the UPS shall be controlled by its oscillator, which shall operate either synchronized to the line power source frequency or as a free-running oscillator as follows:

    a. Synchronized operation. The UPS shall operate synchronously with the line power source within the range 60 [50] Hz +/-0.5 Hz. If the line power source frequency varies outside these limits, the UPS shall revert to free-running operation (not synchronized with the line power source).

    b. Free-running operation. When operating free-running, the oscillator shall hold the UPS output frequency to +/-0.1% of the specified frequency for steady-state conditions and +/-0.5% for transient conditions.

2.2.3.4 Output Power Factor

The UPS shall be capable of supplying the rated load at power factors from 1 to 0.8, lagging.

2.2.4 System Efficiency

The minimum efficiency, which is the total UPS output KW divided by input KW while the UPS is supplying rated load at 0.9 power factor (lagging), with the battery connected and fully charged and with nominal input voltage, shall not be less than the following:

Rating



        Efficiency

up to 1 KVA 



75%

from 1 KVA to 15 KVA 

80%

2.2.5 Rectifier/Charger (Double-Conversion UPS Only)

2.2.5.1 Capacity

The rectifier/charger unit shall be designed to provide 125% of the real power required to operate the inverter at rated load while also charging the battery as specified.

2.2.5.2 Filtering

Adequate filtering shall be provided to ensure that the DC output of each rectifier/charger unit will meet the input requirements of the inverter.

2.2.6 Battery Charging

The battery charger shall recharge the battery from discharge to 90% charge within a 16-hour period, while the UPS continues to supply full rated output to the load..SECTION 16611 PAGE 7

2.2.7 Automatic Restart

Upon restoration of normal AC line power after an outage, the UPS shall automatically switch back to line power supply and begin recharging its battery, if necessary.

2.2.8 Overload Capacity

Each UPS shall be capable of maintaining output within the specified limits for overloads of 110% of full load current for a minimum of ten minutes.

2.2.9 Internal Protection

Each UPS shall have built-in self-protection against permanent damage to itself as the result of an internal failure or fault. Fast-acting current limiting devices shall be used to protect solid-state components. Solid-state power components within the rectifier and inverter units shall also be protected. Under excessive overload conditions, inverter control logic shall disconnect the inverter from the load without opening protective fuses, if any.

2.2.10 System Grounding

Internal component grounding shall satisfy the operational and safety requirements of this specification and shall comply with all grounding requirements of NFPA 70.

2.2.11 UPS Battery System

2.2.11.1 Maintenance-Free Battery

The UPS battery shall have a minimum manufacturer's expected service life of five years and 200 discharge cycles at full load. The battery cells shall be of the sealed maintenance-free, oxygen-recombinant, starved-electrolyte, lead-acid type. The battery shall not vent any gases, liquids or vapors under normal charge/discharge conditions. The battery shall supply direct current to the inverter and shall be mounted in enclosure(s) either integral or external to the UPS equipment. All cells comprising the battery shall be held in place within the enclosure(s). The Contractor shall provide battery capability so that a minimum backup time of 15 minutes will be achieved when the primary power source fails.

2.2.11.2 Battery Circuit Breaker

A battery circuit breaker shall be mounted in the UPS cabinet. The UPS unit shall be provided with an adjustable control to disconnect the UPS from the battery by opening the circuit breaker automatically when the battery reaches the minimum discharge voltage or when signaled by other UPS control functions.

2.2.11.3 Low Battery Warning Alarm

A low battery voltage warning alarm shall be supplied such that it will provide visual and audible notification when the battery reserve time is less than 5 minutes remaining at full load.

2.2.12 Acoustical Noise Suppression

The acoustical noise generated by the UPS, under any condition of operation, shall not exceed a sound pressure level of 42 dBA for units below 0.5 KVA capacity; 53 dBA for units from 0.5 to 2 KVA capacity; and 60 dBA for units between 2 and 15 KVA capacity..SECTION 16611 PAGE 8

2.2.13 Electrical Noise Attenuation

The UPS shall provide minimum electrical noise attenuation of 100 dB for common-mode noise and 40 dB for normal-mode noise.

2.2.14 Electromagnetic Interference Suppression

Each UPS shall meet the electromagnetic interference radiation and conducted levels provided for in CFR 47 Part 15, Subpart J.

2.2.15 Line to Battery Transfer

Line to battery transfer shall be initiated automatically by undervoltage and shall be accomplished in 1/4 cycle or less whether being transferred from battery to line or from line to battery.

2.2.16 Maintenance Bypass

2.2.16.1 Bypass Arrangement

A maintenance bypass shall be provided for each UPS of 3 KVA or greater capacity. It shall function to completely isolate the UPS output, including the static switch and bypass circuit breaker, for maintenance of the UPS. The maintenance bypass shall consist of two circuit breakers, power and control wiring, indicator (open/closed), terminal block, and bus as required. It shall be housed within the UPS enclosure. Transfer to and from the bypass shall be a closed-circuit (make-before-break) transition and shall be possible only when the UPS module is in the internal bypass mode of operation.

2.2.16.2 Terminal Shielding

With the input, output, and battery circuit breakers of the UPS open, and the UPS in the bypass mode of operation, all energized terminals shall be shielded to ensure the safety of maintenance personnel when the equipment is bypassed for maintenance.

2.2.17 Controls, Alarms and Communications

2.2.17.1 Control Section

Each UPS unit shall have an instrumentation and control section that provides a means to alarm, control, and communicate to and from the UPS.

2.2.17.2 Control System Power

Power for protection, alarm, control, and firing circuits of each UPS shall be supplied from both the input power source and inverter output through independent circuits and breakers. Control power shall be available when the input and output circuit breakers are open.

2.2.17.3 Controls

  Controls shall be provided to allow operators to take the following actions:

    a. Turn power on or off.

    b. Effect synchronous transfer of UPS systems of 3 KVA to 5 KVA capacity from bypass operation to normal operation and from normal operation to bypass operation….SECTION 16611 PAGE 9

    c. Effect alignment, adjustment, and maintenance operation.

2.2.17.4 Status Display

  A status display window shall be provided to serve as an indication of the operational status of the UPS. As a minimum, the following displays shall be provided:

    a. AC power normal.

    b. Low battery.

    c. Overload.

2.2.17.5 Alarms

  Audible alarms shall be provided to indicate the following special conditions or malfunctions in the UPS:

    a. AC input failure.

    b. Low battery.

2.2.17.6 Communications

  UPS of 500 VA or greater capacity shall be provided with an operational RS 232 serial port communications interface for connection to a computer or alarm system to monitor the following:

    a. Utility (AC Input) Failure Alarm.

    b. Impending Shutdown Alarm (Battery Low).

    c. BYPASS MODE Signal (Bypass Active) (3 KVA and larger).

PART 3 – EXECUTION

3.1 INSTALLATION

UPS shall be installed as shown and in accordance with the manufacturer's recommendations. Equipment shall be installed free of moisture and dirt. Connection wiring shall comply with Section 16415, “Electrical Work, Interior”.

-- END OF SECTION --

