4.36
UNINTERRUPTIBLE POWER SUPPLY
4.36.1
General

An Uninterruptible Power Supply (UPS) System, consisting of a solid state UPS unit, a backup battery unit and an output transformer (see the block diagram on Page 7), will be used to supply clean, regulated three phase AC power for a critical computer load which cannot tolerate even momentary power outages or abbreviations.  The UPS shall consist of standard, field-proven equipment and meet or exceed specified requirements.  The UPS system and all associated equipment shall be designed and constructed to meet the intent of the Occupational Safety and Health Act of 1970, as amended, whereby operating personnel are protected from accidental exposure to live electrical parts.  All equipment, subassemblies and components shall be manufactured in accordance with all applicable IEEE, ASA and NEMA Standards.

4.36.2
Options Required

The following options are required with the UPS unit:



Thermal protection



Remote emergency stop



Uninterrupted bypass



Remote diagnostics panel



Drip-proof ventilated enclosure



Controls panel mounted on the front door with a lockable view cover



Start-up service

4.36.3
System Ratings 
4.36.3.1
UPS Unit


The UPS unit shall be rated as follows:



Capacity
100 KVA



Input voltage
480/277V, three phase, four wire



Output voltage
480 V, three phase, three wire



Input and output frequency
60 Hz

4.36.3.2
Shielded Transformer


The shielded transformer shall be rated as follows:



Primary



-
480 V



-
Three phase



-
Three wire



-
Delta



Secondary



-
208/120 V



-
Three phase



-
Four wire



-
Wye



112.5 KVA



Dry type

4.36.3.3
Battery Unit


The battery unit shall be rated as follows:



15 minute backup battery



Non-ventilated, re-combination type battery



220 AH, 276 V nominal/310.5 V float voltage



Two strings, 23 jars per string, 12V/13.5V per jar (110AH each jar)

4.36.4
Environmental Requirements

The following conditions represent the required environmental requirements:



Ambient operating temperature
0°C to +50°C
(+32°F to +122°F)



Battery plant:
+25°C (85°F) recommended



Ambient storage temperature



UPS equipment:
-40°C to +85°C
(-40°F to +185°F)



Battery:
-8°C to +38°C approx. (+18°F to +100°F)



Relative humidity range
0% to 100% non-condensing



Barometric pressure
From sea level to 7000 feet without derating

4.36.5
Allowable Tolerances
4.36.5.1
Input

The following represents the allowable input tolerances:



Voltage range
+10%, -20%



Frequency range
47 to 63 Hz



Current distortion
10% Max.



Inrush current walk-in
10 seconds to full load.

4.36.5.2
Output

The following represents the allowable output tolerances:



Voltage regulation
+/- 3% for all ranges of input AC and DC voltages, load and load power factory, ambient temperature and 100% load unbalance.



Frequency stability
+/- 0.005% internal



Sync window
+/- 0.5 Hz



Slew rate
0.5 Hz/sec max



Phase displacement
120° +/- 2° for all conditions up to 100% unbalanced load



Harmonic distortion
Less than 3% line-to-line; 5% line-to-neutral



Load power factor
0.8 leading to 0.8 lagging



Total system efficiency
64% minimum at full load



Overload capability
700% subcycle 150% for one minute 125% for two hours



Transient response
+/- 5% within 8 Msec. for a 50% load change; +/- 10% maximum transient; +/- 10% within 8 Msec. for a 100% load application; +/- 12% maximum transient

4.36.6
Instrumentation
4.36.6.1
System Status Panel


The system status panel shall be comprised of the following instruments:



DC voltmeter with +/- 2% accuracy to measure battery voltage applied to the inverter



DC ammeter with +/- 2% accuracy and zero center, to measure battery current



AC voltmeter with +/- 2% accuracy to selectively measure voltage



AC output ammeter with +/- 2% accuracy to measure system output current



Frequency meter with +/- 2% accuracy to selectively measure frequency of the inverter or bypass source

4.36.6.2
System Status Panel Alarms
4.36.6.2.1
Visual Indicating Lamps


Visual indicating lamps shall be provided, signaling the following:



System start



Normal operation



Battery operation



System ready



Output on

4.36.6.2.2
Alarms


Alarms shall be provided, signaling the following:



Breaker failure



Overload



Battery low



Bypass on

4.36.6.2.3
Contacts for Remote Annunciation with Reset Pushbutton


Contacts shall be provided for remote annunciation with reset pushbuttons, indicating the following:



System ready



Output on



Battery operation



Maintenance bypass on



Mains failure



Battery low

4.36.7
Wiring

All bolted connections of bus bars, lugs and cables shall be copper to copper connections.  They shall be rechecked and tightened prior to request for acceptance of equipment by the Owner.  The UPS manufacturer shall furnish necessary cable termination lugs for each of the following:



Input AC power to UPS and bypass equipment



Output AC power from UPS



Input DC power

4.36.8
Construction and Mounting

The UPS shall be the solid state UPS constructed in modular units which shall be installed in NEMA 1 ventilated metal enclosures with a lockable door, designed for floor mounting.  The UPS shall be structurally adequate and have provisions for hoisting and forklift handling.  All components of the UPS system shall be securely held in place within their cabinets.  At all shipping breaks the equipment shall be bolted together.  The UPS cabinet shall be cleaned, primed and painted with enamel paint.  All main power cable shall be bottom fed to UPS cabinet.  System control and status panel shall be protected by a lockable view cover.

4.36.9
Submittals Required

The following information and drawings shall be submitted with the bidder's proposal:



Weights and dimensions, heat dissipation and ambient operating temperature limits



System one-line block diagram, with all system input and output circuit breakers identified by trip and interrupting current capacity



Noise level at five feet



Complete layout of all meter, alarm and indicator panels



Complete installation and field connection diagrams, showing all terminal locations and wiring runs, sizing, protection and equipment and wiring to be supplied by others



System reliability data and derivation methods



Instruction manuals

4.36.10
Factory Testing

The UPS equipment shall be fully inspected and tested at the manufacturer's plant.  Four sets of manufacturer's standard test data shall be submitted to the purchaser for approval prior to shipment for approval.  An inspection and functional no-load test shall be conducted to determine that switches, status lights, alarm lights, audible alarm and all other operational characteristics of the UPS are functioning in accordance with specification requirements.  The following UPS tests are recommended factory tests for its performance evaluation:


1.
With the UPS operating from an AC power source the input voltage, input frequency, input current, input power factor, DC voltage, DC current, output voltage, output frequency, output current, input and output KW and output harmonic distortion shall be measured and recorded under no-load, 25% 50%, 75%, 100%, 125% load for five minutes.  The unit efficiency shall be calculated from this data.


2.
With the UPS operating from AC power source, with DC source connected, each of the following transient voltage tests shall be recorded:



-
25% load step, 50% to 75% load and return



-
25% load step, 75% to 100% load and return



-
40% load step, 0% to 40% load and return



-
40% load step, 60% to 100% load and return



-
Loss of input power with 100% applied load



-
Uninterrupted transfer to bypass and back with 100% load.  (All failures shall be simulated.)


3.
With the UPS operating from AC power source at full load, the harmonic current flowing in the input power line shall be determined.  The test shall be repeated at 50% load.


4.
During testing, measure and record noise levels of the UPS and provide to the Purchaser.
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